PR@CESS* FCR | NSTALLI NG A CONDUI T PI PE SYSTEM AND A DEVI CE F@WME&E&ABWL,'
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in bU|Id|ngs but also on board ships, conduit pipe systenms are installed
whi ch consists mainly of conduit pipe sections that are cut to neasure and
rel ated el enments such as fittings, connectors and shaped parts. The

connection of the conduit pipe sections to each

Process for the installation of a conduit pipe system and a device for creating

" unreleasabie connections.

The invention concerns a process for the installation of a conduit pipe system as
well as a device for the creation of unreleasable connections between elements

and conduit pipe sections respectivély.

For the transportatibn of liquid and gaseous media, in particular in buildings but
also on board ships. conduit pipe systems are instailed which consists mainly of
conduit pipe sections that are cut to measure and related elements such as
fittings. connectors and shaped parts. The connection of the conduit pipe
sections to each other or to the elements described above, is created either
releasable, e.g. through screw connections, or unreleasable, e.g. through
welding, soldering or pressing. For the connection technique last mentioned ,
pressing systems have been developed by various manufacturers. These are
characterized by elements that have at least one pressable end section and a
sealing ring located in that section. Smooth end conduit pipe sections. that have
been cut to measure, are inserted into the aforementioned section and these are
then connected with the inserted end of the conduit pipe section, using a portable
pressing tool. (see brochure of Mannesmann Edelstahirohr GmbH, 1992

(excerpts); see brochure of company Benkan, 1992 (excerpts); see brochure of
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conposi t e [urpeto acsuppostinggieeve ofising [al partable pressiag tbal. Fer el pressingahel i d

over i t, are ﬁr essed. onto dt he connection
connection piece and the supporting sleeve respectively have recesses in the

form of grooves and hollows. In a variation of this process, a pressing sleeve
made of metal is slid over the composite pipe and connected to the supporting
sleeve by pressing (DE-GM 90 16 310). In this case the supporting sleeve also

has corresponding recesses and projecting areas.

Due to the development of a pressable element that has different characteristics.
in particular fitﬁngs (DE-B-38 34 353), it was possible to extend the press fitting
system with internal pressures exceeding 16 bar to dimensions exceeding 54 mm.
For these larger dimensions. in particular 2" and larger, working with portable
pressing clamp becomes difficult because the pressing jaws, the moUnting for the .
pressing jaws and therefore the tool as a whole become very heavy. And very
soon a point is reaéhed, with regard to the weight and the handling, whereafter
the pressing clamp as a portable device can no longer be used or only be used
with great difficulties. It has already been suggested (DE-GM 90 07 414) to use a
multi-section open pressing ring, at the free ends of which a separate drive unit
could be connected. The pressing ring is designed in such a way that it is slipped
over the pressing area of the fitting, the connector or the shaped part while open
and that after the closing of the ends, the drive unit is attached in order to carry

out the pressing.

in the case of large and complex installations of multi-pipe conduit pipe systems,

for example in the installation shaft of a high rise building or on board a ship, the
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iength of pipe. taking into consideration the stipulated insertion Iength. has to be

cut and the cut edge has to deburred. Rarely are pipes that are already cut to

size taken to a construction site.

it is the purpose of the invention. to explain a process for the installation of a
generic conduit pipe system, which allows the pressing, in particular for
dimensions 2 %" and above. to be carried out in a simple manner and with lower
cycle times, while at the same time increasing the quality of the connection and
thus the protection against defects. Furthermore, a corresponding device is to be
created for this.

This task is solved with the characteristics, listed in the characterizing part of the
claims 1 and 8 respectively. Advantageous further developments are part of

subsidiary claims.

in accordance with the invention it is proposed. to prefabricate one section of a
conduit pipe system in a workshop or in an assembly hall in the case of a large
construction site. This has the advantage that it will be possible to carry out not
only one pressing. but two or even more at the same time. For this purpose, the
parts to be connected are moved in relation to each other within the contact area

of a s'tatibnary pressing device and are aligned with regard to distances and
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the case of a reducing fitting to work with two different pressure clamps that

correspond to the different rated dimensions at the two ends. This means, that

the pressing ciamps have to be changed after the first pressing or that another

pressing ring has to be fitted before the second pressing can be carried out.

The proposed prefabrication can be automated to a great extent as the parts that
are to be connected can be fed to the stationary pressing installation via
appropriate auxiliary means such as rollef tables. gripping device, robots etc. The
quality of the pressing can be improved as well because it is easier to check the
proper adjustment of the distances and angles before the pressing than it would
be in the case of a manual operation at the location of the installation. The
‘stationary pressing installation can, for example, be equipped with a release lock.
in which the proper insertion or sliding over is controlled either by an optical
measuring device that is connected to a computer or mechanically via

appropriately located sensors (DE-B-40 12 504).

The brochures mentioned in the introductory description show, that the proper
insertion plays an important role in the quality of the pressing. In principle it is
also possible to press a pad that is only partially inserted. However, sooner or
later such an insufficient pressing will lead to leakages, especially because the
axial anchoring of the connected parts is insufficient. In addition to the checking
of the overlapping of the inserted and slid-on part respectively, it is also possibie

to check an element for correct angles. The relative angular position with



condd t *pi pe section in question has to be determi ned and the necessary

| ength of pipe, taking into consideration the stipulated insertion |ength,
has to be cut and the cut edge has to deburred. Rarely are pipes that are
already cut to size taken to a constructi®%n site. It is the purpose of the
i nvention, to explain a process for the installation of a generic conduit

pi pe system which allows the pressing, In particular for dinensions 2
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t o pref abricaatbe cortnented ietett@nicallyomithuatrelgiase lsgist em I n a wor kshop or in an
assenbly hall in the case of a |arge construction site. This has the

advantage that it will be possible to carry out not only one pressing, but

two or eveRHIDL& fHtaddCofMEnrokdss i Atcdrlhicd WithARE inddHtioRald i the fact,
that due to the proposed prefabricating, preferably in a workshop, a large portion
of the individual working steps can be automated. This starts with the cutting into
sections of the desired conduit pipe sections. the de-burring of the two ends and
the feeding into the stationary pressing installation. The element that is to be
connected, too, can be taken from a container and inserted in the pressing
installation in the correct relative position using ihe gripping arm of a robot. The
section of the conduit pipe is inserted into the element via driving pulleys or
suitably designed gripping devices. A sensor element monitors the proper
insertion. The command for the pressing process is given only after the release.
Following the pressing the pressing installation is moved apart and the
prefabricated section is removed form the pressing installation. Following that
there is a choice of either carrying out another pressing on an second,
independent pressing installation or pressing on of branching elements, using the
known portable pressing clamp. With regard to saving time, the process has
particular advantages if several pressings are carried out simultaneously and if
conduit pipe sections with large diameters are prefabricated. The handling of the
pressing clamp. that is especially heavy for large dimensions, in areas of the

installation system that are not easily accessible then becomes unnecessary.



be fcohnécted are noved in relation to each other within the contact area of
a stationary pressing device and are aligned with regard to di stances and
angl es and then pressed. Preferably two pressings are carried out

si mul't aneously on one el enent. This appl i®s in particular to el enments such
as sl eeves, bends, straightway parts of T-pieces and reducing fittings. For
the latter elenent, the advantage of the process of the invention Is
obvious. Usually, it is necessary in the case of a reducing fitting to work
with two dififfeeineactipnsgehieves thergesirédsheder eyglatimesdy altowing ftike eser taat ed

di nensions at the two_ends.. This a that the pressin anps have to
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prefabrication can be automated to a great extent as the parts fhat are to
be connect edoveehirom thedalder into theaoperating area of thegpressing inatallationi a

appropri at ?nechanically. hydraulically or pneumatically. In order to carry out two pressings
at the same time, another holder is placed beside the stationary first holder. This
second holder can be positioned in such way that is can be moved in the axial
direction. However, this is not a must as the necessary shifting can aiso be
realized by a movement of the pressing jaws. Such shifting allows for the exact
distancing of the two pressing points from each other. This proposal of a
simultaneous dual pressing can be extended by positioning a second movable
préssing installation in the direction of the system next to the first stationary

pressing installation. The shifting of this second pressing installation corresponds



auxi |9 afy neans such as roller tables, gripping device, robots etc. The
quality of the pressing can be inproved as well because it is easier to
check the proper adjustnent of the distances and angl es before the pressing
than it would be in the case of a nmanual operation at the |ocation of the
installation. The stationary pressing installation can, for exanple, be
equi pped with a release lock, in which according to the invention the
proper insertion or sliding over is controlled nechanically via
appropriately |ocated sensors (DE-B-40 12 504). Instead of the sensors it
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the radial distance of the two presses from each other, to set up practically any
configuration of conduit pipe sections. If the second press is also adjustable in
height. then it will also be possible to produced pipe sections that run in three
planes. For most applications a second press. which is movable only in the
direction of the system axis and which is positioned either to the left or to the right
-of the first stationary press, will be sufficient, If the cycle times are to be
increased further, it is possible, for example, to design the stationary press as a
double press and to plan for a movable press on the left as well as on the right of
it. On such a layout it would be possible to alternate simultaneous cycles on the
one side for the insertion and adjusting and on the other side for the pressing and
removal. This design would furthermore have the advantage that in the case of |

failure of one part of the press, work could continue on the other part.

The magazining of the pressing jaws in a holder in the form described above can
also be realized in such a way. that the pressing jaws are placed in a rotating
holder. This holder could, for example. be a turnstile or, expressed more
generally, a star wheel with e.g. three or five arms. The number of arms depends
on the size of the pressing jaw and the possibility of the placing of a star wheel in
the pressing installation.

Besides the pair of pressing jaws with two jaws as described before,

arrangements with three or four jaws may also be useful. The radial movement of



i nportant for all elenents that are not 5 reference to the system axis
Is inportant for all elenents that are not rotation-symmetrical e.g.

T- pi eces, bends, crossover bends and crossover angles as well as
connectors. The checking of the relative angular position too can be
caonnected electronically with a rel ease Igck. The advantages of the process
I n accordance with the invention lie in the fact, that due to the proposed
prefabricating, preferably in a workshop, a large portion of the individual
wor ki ng steps can be automated. This starts with the cutting into sections
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The concept of fitting the stationary press with several pressing jaws as described
above can also be used, for example, to carry out a multiple pressing process for
a double section in particular for a double pipe cross element. For that purpose at
least a second pair of pressing jaws is arranged axially displaced in the
longitudinal and transverse direction to a first pair of pressing jaws. For the
concrete case of a double pipe cross piece, two more pairs of pressing jaws
would be used in order to carry out four pressings simultaneously. Theoretically a

~ 8-fold simultaneous pressing would also be possible. However, this would only be

done in very rare cases as it is difficult to handle such a prefabricated section and
the transportation possibilities would be limited. However, it is certainly
worthwhile to prefabricate for example, the horizontal double conduit pipe of a
heating installation for adjacent rooms and to connect it afterwards with a

continuous ascending pipeline or vice versa.

The pressing profile of the pressing jaw in question depends on the profile of the
parts to be pressed. It has proven advantageous to position a pressing web that
runs in the direction of the circumference on one side beside the somewhat, this
pressing web, seen in the direction of the circumference, can have a hexagonal

or lemon shape (DE-A-38 33 748). In particular the latter profilé is advantageous

for the pressing of dimensions 2" and larger.



indtall&tion in the correct relative position using the gripping armof a
robot. The section of the conduit pipe is inserted into the elenent via
driving pulleys or suitably designed gripping devices. A sensor el enent
nmonitors the proper insertion. The commamd for the pressing process is
given only after the rel ease. Follow ng the pressing the pressing
installation is noved apart and the prefabricated section is renoved form
the pressing installation. Following that there is a choice of either
carryi ng ouferartbelpsocesseastargingtodhe smeantivn is fidstefalleenpiained sm dgawings.
installation.or pressing on of branching el enents, using the known portable
pressing cl‘@fE S W%ﬁklﬁ'to saving time, the process has particul ar
advantages if several pressings are carried out sinmultaneously and if
conduit pipe sections with arge dianeters are prefabricated. The handling
of the presHiengrastingpshowt: i s especially heavy for |arge dinensions, in
areas of the installation systemthat are not easily accessible then
becones unnecessary.

lllustration 1 A longitudinal seétion of a prefabricated conduit pipe train
lilustration 2 A view in the direction X in illustration 1
lilustration 3 Diagramme of a simultaneous double pressing in accordance

with the invention

llustration 4 A diagramme of the main elements of a production line in
accordance with the invention.

A conduit pipeline that is to be installed is shown in illustration 1 in a longitudinal
view and in illustration 2 in a projection. This train section consists. in the
example shown here, of the conduit pipe sections 1, 2, 3 with different free
lengths L1, L2, L3. These conduit pipe sections 1, 2, 3 are connected by
elements that are typical for a conduit pipeline, such as T-pieces 4, 5 and 90
degrees bend 6. For reasons of simplicity. two T-pieces 4. 5. that have an open
end 7. 8 as large as the straightway pipe, were selected. However, these couid
just as well be T-pieces that have a reduced or expanded open end as well as an
open end with internal thread. As illustration 2 shows. the two T—pi_eces 4, 5are
positioned at a relative angle of 90 degrees to each other; a layout that is also
typical for a train of conduit pipes. At the end of conduit pipe section 3 shown on
the left side of the illustration, a 90 degrees bend. which runs downward at an

angle of 45 degrees as shown in illustration 2. is pressed on.



The ifivéntions achi eves the desired shorter cycle times by allow ng the
user to arrange several pressing jaws of different rated dianeters in one
hol der. Depending on the dinmension to be pressed, the correspondi ng
pressing jaw is noved fromthe hol der intyg the operating area of the
pressing installation mechanically hydraulically or pneumatically. In order
to carry out two pressings at the sane tine, another holder is placed
beside the stationary first holder. This second hol der can be positioned in

such way t i [ Lal ~i [ .8.i8 not a
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correspondges. = L1 + E11 + E21.

The diagramme in illustration 3 shows a simultaneous double pressing in
accordance with the invention. In this illustration a T-piece 11 is fixed with an
open end 12 of the same size on a stationary pressing point 10. On the left side
a conduit pipe section 13 is inserted with its free length L1. On the right hand side
of the straight through-path of the T-piece 11. a reduction piece 14 has been
inserted. The pressing installation in the area of the stationéry pressing point
which is not shown here. has two pairs of jaws 15. 15', 16, 16', of which the pair of
jaws 16, 16' on the right hand side can also be moved axially. This axial
movability. indicated here by the arrows 19. 19', makes it possible, that the
pressing jaws 15, 15', 16, 16'. depending on the distance of the two pressing
areas 17, 18. are in the necessary position to do this. After the appropriate
insertion and adjustment. the two pairs of jaws 15, 15’ and 16, 16’ respectively
can be radially closed simultaneously and then the pressing process can be
carried out. The radial closing is marked by the arrows 20, 20°, 21, 21'. On the
right hand side another conduit pipe section 22 is shown. It has been pressed
with a reduction piece 14 in a separate pressing installation. But instead of the
conduit pipe section 22, it is also possible to insert an auxiliary element into the
reduction piece 14. in order to be able to adjust the entire conduit pipe section so
that is has the correct angles. For this purpose an axially movable clamping
device 23, that is not illustrated in detail here, is flanged at the end. The axial
shifting is marked by arrow 24. Furthermore it is possible to turn the clamping



7 tothé free length of a conduit pipe section between two pressing points.
In order nmake the systemfor nultiple pressings flexible for all imginable
sections of conduit pipes, it is further proposed to provide for a rotating
ring disk around the center of a stationary press, on which at |east one
nore press is positioned in such a way t Adt can be noved in the radial
direction. Through the conbination of a circular novenent with radial
nmovability, it will be possible, within the |imt of the radial distance of
the two presses fromeach other, to set up practically any configuration of
condui t pi geviaec23 essndicatadiey ecamow@se Jdis mtatimimmau 0 ondendo at .

then it wl]| so b ossible to roduce ec ons run In three
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direction of pidke Fya§ SRb@Nirera™ iMstraliohs 1pgsi tioned either to the left or
to the right of the first stationary press, will be sufficient. If the

cycle tines are to be
Hustration 4 shows the diagramme of the main elements of a production line in

accordance with the invention. Pipe blanks 31 of e.g. 6m length are stored ready
for use on a high storage shelf 30.. In order to be able to store various
dimensions, a second high storage shelf that is not shown could be placed next to
or opposite this high storage shelf 30. Alternatively, the high storage shelf 30
could be designed in such a way that different dimensior\s could be stored on
several levels. When there is a request, a pipe blank 31 automatically will roll
onto the roller conveyor 32 - due to the corresponding tilt of the high storage shelf
- or it is placed onto the roller conveyor by swivel arms that are not shown here. A
saw or cutting unit 33 can be moved into the axis of this roller conveyor 32. The
movability is indicated by the arrow 34. In the preferred design this installation 33
is combined with a deburring device, so that both ends of the pipe blank 31 can
be deburred. Depending on the order. a pipe blank or an appropriately cut shorter
length is transferred from the abovementioned roller conveyor 32 to a parailel
roller conveyor 35 by swivel arms that are not shown here after the
preprocessing. In accordance with the invention, a stationary press 36 is placed
along the axis of this roller conveyor 35. Using the robot 37 - here in the function
of a handling device - the fitting or shaped part or connector that is to be pressed
(not shown here) is taken from the storage containers 38 and inserted at the
“correct position and angle into the pressing area of the stationary press 36. A
combined insertion and rotation device 39, 39' that is connected to a release lock
is attached at both front sides of the stationary press 36. The combined insertion

and rotation device 39, 39’ ensures that the cut straight pipe that is deburred on



increaséd further, it is possible, for exanple, to design the stationary
press as a double press and to plan for a novable press on the left as well
as on the right of it. On such a layout it would be possible to alternate
si mul t aneous cycles on the one side for tifge insertion and adjusting and on
the other side for the pressing and renoval. This design would furthernore
have the advantage that in the case of failure of one part of the press,
work coul d continue on the ot her part. The nagazining of the pressing jaws

in a hol deyghig Hé%|§ «ﬁ%&oﬂ‘\%fﬂ @L‘rﬁlﬁ-ge%mt%%ﬂ% a way.
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The radi al beostdedofead the stationary press 36 with pipes from both sides. an
intermediate storage shelf 40 is placed at the right hand end of the first roller
conveyor 32. Here, pipe blanks 31 or cut pipes 41 can be stored temporarily.
With swivel arms that are not shown here, these temporarily stored pipes can be
transferred to the second roller conveyor 35. A second press 42. which is
movable relative to the first stationary press 36 and in the direction of the roller
conveyor 43, is positioned at the right hand end of this roller conveyor 35. This
press 42. too, is equipped at both front sides with a combined insertion and
rotation device 39, 39'. The advantage of the second. movable press 42 lies in
the fact, that in 'connection with the first, stationary press 36. several pressings

can be carried out simultaneously.

For example. the working steps listed in the following, can be carried out
automatically to a great extent. A pipe blank 31 is taken from the high storage
shelf 30 that is shown on the left hand side of the illustration. It is then placed on
the roller conveyor 32 and transported to the cutting and deburring device 33.
After the cutting to the specified length, which could be controlled via a

. measuring point 44. the conduit section is placed on the roiler conveyor 35 which
is parallel to the cutting and deburring device. The robot 37. which can be moved
in vertical direction to the direction 45 of the roller conveyor, has taken the
selected fitting, e.g. a T-piece, from one of the storage containers 38 and placed
it'into the pressing area of the stationary press 36. At the same time as the

abovementioned working steps a cut length of pipe 41 is taken from the



-8 the'individual jaws of such nmulti-jaw arrangenents could be done e.g.

t hrough tapered slide valves or through hydraulic or pneumatic drives. The
concept of fitting the stationary press with several pressing jaws as
descri bed above can al so be used, for exanple, to carry out a nmultiple
pressing process for a double section inqgarticular for a double pipe cross
el ement. For that purpose at |east a second pair of pressing jaws is
arranged axially displaced in the |ongitudinal and transverse direction to
a first pair of pressing jaws. For the concrete case of a double pipe cross

| ece, two .Oapr ' r | | e | h e OUL
1I‘O our pressi |ﬁlg%£ﬁ1§ p?#ﬁ% t% é%ggsﬁ%%ﬁl %8"6@%"%’9@ rglﬁ? g Eah%@u}%%;rﬁgwgﬁ% r'%fé si ng
woul d al so dird pessthel right ldeieapipe settibrs evbh lisifeaioythbestativiary prasy 36/ Pigsecases

as it is difficult to handle such a prefabricated section and the )
t r anspor t atS@5HOp® 2&¢ Bhen insesteddtodthsel -piage: atherHpseriion device 39.39't Whiley

this work is carried out, another part, e.g. a bend, is inserted by another robot into
the pressing section of the movable press 42. For this purpose the second robot
is best installed on the right hand side at the end of the travel path 43 of the
movable press 42. After the insertion of the bend, the press 42 is moved to the
left until the pipe section that lies between the two presses 36, 42 is also inserted
into the bend. After thé adjusting and the checking of the proper insertion and the
angular position respectively, a triple pressing process is carried out, that is two

pressings at the T-piece and one pressing at the bend.

At this point it has to be pointed out expressly that the installation shown and
explained in illustration 4. is only one possible example of a production line.
Depending on the position of a stationary press 36 in accordance with the
invention. there are a great number of other possibilities to place roller
conveyors, sawing or cutting devices, measuring points. high storage shelves,
intermediate storage areas and more presses. The choice of the positions
depends on the space available. the dimensions to be pressed and the largest

transportable ready-to-install conduit pipe section.



wort hwhi'l e to prefabricate for exanple the horizontal double conduit pipe
of a heating installation for adjacent roons and to connect it afterwards
wi th a continuous ascendi ng pipeline or vice versa. The pressing profile of
the pressing jaw i n question depends on tyae profile of the parts to be
pressed. It has proven advantageous to position a pressing web that runs in
the direction of the circunference on one side beside the sonmewhat, this
pressing web seen in the direction of the circunference, can have a
hexagonal | : == ; : b.G : profile
I s advant ag@c?u'gggc?)lra ﬁp ﬁ%% ﬁg’@g@%‘g’ﬁ%ﬁ’déﬁﬁ%@.'%ﬁ%“‘)’?"b?ﬁﬁéf’lg’} g@(r?? Idaé";"hHere t he
process acchrawings with thehelpvefrgdnes ldyeut examplds. al | expl ai ned in draw ngs.
usi ng sonme exanpl es '

The following are illustrated :

ustr. 5 Diagramme of another multiple pressing

lHustr. 6 The magazining of the pressing jaws in the from of a turnstile
filustr. 7 The magazining of the pressing jaws in the form of a holder
lllustr. 8 A longitudinal section of a pressing jaw

Hlustr. 10 A cross section along the line A-A in partial illustration 8
llustr. 11 The positioning of a multiple jaw press

Hustr. 12 The positioning of a second press that is movable on a plane

lllustration 5 shows the diagramme of another multiple pressing. Besides the
stationary pressing point already described above (lllustration 1), a second
pressing point. which can be moved along the system axis, is positioned on the
left hand side. The axial movability of the second pressing point is marked by an
arrow 47. Both pressing points have two pairs of pressing jaws each. Of these,
one pair of the pressing jaws 50, 50' or 15, 15' is axially stationary and the other
two pressing jaws 46, 46' and 16, 16' respectively are axially movable. The axial
movability of the latter pressing jaws is marked by an arrow. The radial closing of
all pressing jaws is also marked by arrows. In the example shown here, a T-piece
11, that has an open end 12 of the same size to that of the straightway pipe, is
pressed onio the first stationary pressing point simultaneously with a reduction
piece 14 that is attached to the right hand side and a conduit pipe section 13 that



The dratm ngs show. Illustration 1 A |ongitudinal section of a
prefabricated conduit pipe train Illustration 2 A viewin the direction X
inillustration 1 Illustration 3 D agramme of a simultaneous double
pressing in accordance with the |nvent|o§1~IIIustrat|on 4 A diagramme of
the main elenments of a production line in Paccordance with the invention. A
conduit pipeline that is to be installed is shown in illustration 1 in a
longi tudinal viewand in illustration 2 in a projection. This train section

Wth diffelResioas Bigener hendiide and oS i BUNSTpie Alsthens 1 2, 3
are connec Sﬁ%m tg I I h as
T- p| eces 4%%§ (2%(?? % e '?gtea@ abe(ﬂ'l‘jﬁg{e\ﬁl@ tﬁ@rt\gé ar|]r§ é)?f?ag%l m?tm(’:éi}?y@gﬁb\}\%w

T- pi eces 4beﬁ>retdmtbé15a¢atimcbped anddhids e peedsingyearabetdaeried pat.ght way pi pe,

were sel ected. However, these could just as well be T-pieces that have a
reduced or expanded open end as well as an

On the second axially movable pressing point a sleeve 51 for example is to be
pressed with the previously mentioned conduit pipe section 13 and the conduit
pipe section 49 that is positioned on the left hand side. The shifting arrow 48 is to
indicate that the conduit pipe section 49 that lies on the left hand side is to be
shifted together with the pressing point (see arrow 47) to the right until the
conduit pipe section 17 first mentioned is inserted into the sleeve 51. After this
insertion and the appropriate adjustments the simultaneous pressing can be
carried out at both pressing points so that a total of 4 areas are pressed at the
same time. The axial movability of a pair of jaws that was mentioned at the
beginning 1s necessary. in order to be able to adjust the distance of the pairs of
jaws that belong together - 50, 50’ 40, 40’ and 15, 15’; 16, 16’ respectively - to

the distance of the pressing areas of the element in question.

lllustration 6 shows. in an example, one of the possibilities of a magazining of
several pressing jaws. In this example the pressing jaws 56, 56'; 52, 62'; 51, 51’;
54. 54’ are arranged in the form of a turnstile 55. 55'. In general this could be a
star wheel with three, four or five arms. The number of arms depends on the size
of the pressing jaws and on the space available in the press. The
abovementioned turnstiles 55, 55’ can, on the oné hand, be shifted radially -
marked here by the arrows 58, 58’ - and on the other hand, can be rotated -
marked here by the arrows 57. 57. Depending on the dimensions of the part to be
pressed, the turnstile is rotated until the appropriate pair of jaws lies within the

contact range of the press.



open-end with internal thread. As illustration 2 shows the two T-pieces 4,
5 are positioned at a relative angle of 90 degrees to each other a |ayout
that is also typical for a train of conduit pipes. At the end of conduit

pi pe section 3 shown on the left side of the illustration, a 90 degrees
bend, which runs downward at an angle of 185 degrees as shown in
illustration 2. is pressed on. 10 Both T-pieces 4, 5 as well as bend 6

can of course. assune any other relative position to each other. The
exanpl e of the conduit pipe section 1 that is lying in the center shows

clearly, tinabtrafién 7ngRms anothengide ofmagesiningn Here the iRilvidual paitsas®e to be
added to the free Ien%tzh L1 in order to determne the length to be cut off
L1 ges. = pressingliaws 55 66" 197%:53) 83r agne4ist M%P?%’P&h@%?ﬁm% I3, not

si mul t aneoys, douPLR '35 Whe Mdividual pressing jaws can be taken from this holder
mechanically, hydraulically or pneumatically and then can be placed in the
contact area 59 of the press. The radial closing of the pair of pressing jaws 52.

52' that has been placed there is marked by the arrows 60, 60"

liustrations 9 and 10 show in the partial pictures a section along the line A-A of
one half of the pressing jaw 61 in partial illustration 8 shown in a longitudinal
section. In a way that is known, the pressing web 62 is only placed on one side of
the pressing profile 63. Partial illustration 9 shows the originally developed
hexagonal form 64 of the pressing web 62 and partial illustration 10 shows the
later developed lemon-shaped form 65. The latter form of the pressing web 62,
62’ has the advantage that even in the case of large dimensions of the elements
to be pressed. that is 2" and larger. the axial anchoring is strengthened. This
means that axial forces that increase with increasing dimensions for the same

internal pressure can be safely controlled.

llustration 11 shows a pressing possibility with multiple jaws. As shown in this
example, the part to be pressed 66 of the element in question, is enclosed by not
only two but four jaws 67 to 70. This division of the area to be pressed between
more than two jaws has the purpose of decreasing the necessary penetration
depth. At the same time the portion of the material that has to be displaced
tangentially is reduced. The radial closing 71 of the jaws 67 to 70 can, for
example. be carried out with appropriately positioned tapered slide valves 72 or
with a hydraulic or pneumatic drive 72. In order to simplify the drawing the other

three tapered slide valves or drives have been left out.



accordance with the invention. In this illustration a T-piece 11 is fixed
with an open end 12 of the sanme size on a stationary pressing point 10. On
the left side a conduit pipe section 13 is inserted with its free length
L1. On the right hand side of the strai t hrough-path of the T-piece 11.
a reduction piece 14 has been inserted. The pressing installation in the
area of the stationary pressing point which is not shown here has two pairs
of jaws 15. 15'. 16, 16', of which the pair of jaws 16, 16' on the right
hand side can al so be npved axially. Thi? axi al nnvablli% . indicated here
by the ar riWatraten 141n Shawadhe ciagséiimse ef an REEnoRmest i whith 2 576018, 15
16, 16'. ] | : ' . ein
the necesary noar et 5BgaBlsThRE Bidle, 1 PidcsB (RAFRS nbnRiteny pides 29 TR

adj ust mentshifting drma plane & intligated by The affowstb, 17, Ciistruetipreatise tiy is; for be
radially closed sinultaneously and then the pressi.ng process, can be, carried
out. The rexAmMplecpRl¥pddn sychwayt ﬂ't‘?léeﬁ?rﬂ‘gﬂéesfd,s- 9’8”}9 one h?ﬁ.‘ga regigiphe
1ght Randnsl #ed PoRHacks M8rid BitRefié! Alnd mbratiBVidla dafridiabchBA”
pressed with a reduction piece 14 in a separate pressing installation. But

i nst ead ofthahruns on tracks 79 in circumferential direction 76. A complete circumvention of

the first. stationary press 74 is not necessary as bent or continuous conduit pipes
run mostly at an angle of 90, 45 or O degrees. The position of the second press
77 shown here, would mean a 90 degree bending, realized through a 90 degree
bend 80, as shown here as an example. One way to load the first, stationary
press 74 is indicated by two rollers 81 of a roller conveyor. Also shown only as an
indication is the positioning of an insertion control 82 at the two presses 74. 77. In
addition. the stationary press 74 also has a rotation device 83, in order to adjust

the conduit pipe section to the correct angle.



condui t' pi pe section 22, it is also possible to insert an auxiliary el enent
into the reduction piece—t4—in-order to be able to adjust the entire
conduit pipe secti has the correct apngles. For fh%pose an
axiall'y m)vablie mmgﬂ' tm , that is not i{llyscat-edH, @;ggigkaly her e,
is flanged at t axi«al shiftindis markid by mergw24. ‘3
Furthernmore it is possible to turn the clanping L

=23 -gs=imdEcat ed

by the arrow 25. This rotation is necessary in order to be able to position
e.g. a seqofd, {z @J shifted with reference to the pressed T-piece 11 as
shown here in N ratlons 1, 2. Illustration 4 shows the diagramme of the
mai n el ements of a production line in accordance with the invention. Pipe
bl anks 31 of e. 6m |l ength are stored ready for use on a high storage
shel f 30 . 0‘9@@@3%0 edpstallation pbaconduit pipe gystemsiconsistiag ©fcond hi gh

storage Shel f td18Mehts 89&h S0PhdePUbAnEGoR 85§ 9h5&d phits as well as conduit

pipe sections that have a pressable area; in this process the conduit pipe
sections and elements or a conduit pipe section and one of the elements
mentioned are inserted into each other or slid onto a connection piece or
support body and are then unreleasably connected with each other by a
pressing tool attached from the outside, this process being
characterised by the fact

that for the manufacturing of a section of a conduit pipe that is ready to be
installed, at a place that is separate from the place of installation, the parts
to be connected are moved in relation to each other towards a stationary
pressing point and are adjusted correctly with regard to the distance from
each other and to the angle and that after the adjustment, at least one
connection point is pressed, for which the individual working steps are

preferably carried out automaticalily.

2. Process in accordance with claim 1,
characterised by the fact
that independent of the rated measurement to be pressed, two pressings

are carried out simultaneously on one element.

3. Process in accordance with the claims 1 and 2
characterised by the fact
that in the system axis of the section that is ready to be installed. several
connection points that are at a distance from each other are pressed

simultaneously.

i



or opposite this high storage shelf 30. Alternatively,y '

shel f 30 coul d be designed in such a way that di ffere4 Tdisngn3ioAsS ¢agd
stored on several—tevel s—VWhen-there is a request. a pi pe bREFKABED
automatical ly WI roller conveyor 32 - Oue to the——————=
corresponding ti lml 3"'“!““@ jﬂm orage s¥elIf - or it is placed onto the
rol.l er conveyor at are not shown here. A saw or cutting
unit 33 can be aned into the axis of this roller conveyor 32. The
novability is indicated by the arrow 34. In the preferred design this
installation 33 is conbined with a deburring device, so that both ends of
the pipe bjank Bloceag ﬁ%ceshﬁrfc @vut%ﬁ@&dtﬁ&p@%ebmg €lames 1 t6.3pi pe bl ank or

8
an appropriately cut shorter length is transferred fromthe abovenenti oned
roller conveyorCBlzate ct @&ﬂalaél noli ke d’cawéyor 35 by swivel arms that are

Ctat i onary pr es@esareranREE e PR RLond pRREP € ARE Toalp do bRGabERLS" °

Usi ng the robot |s§7ressél@b9 usthg Q@Joh\abré g@fiier@il¥knb%<ﬂre§§n &levice. - the
fitting or shaped part of connector that is to be pressed (not shown here)

I's taken fromthe storage containers 38 and inserted at the
5. Process in accordance with one of the preceding claims 1 to 4

characterised by the fact

that the inserting into each other or the sliding on of the parts that are to be
connected is monitored and that o'nly after the stipulated overlapping has
been reached, a release signal is generated for the triggering of the

pressing process.

6. Process in accordance with one of the preceding claims 1to 5
characterised by the fact
that the angle position of elements that are not rotation-symetrical are
checked with reference to a defined 6 or 12 o'clock position of the system
axis and that only after congruence has been achieved between the set
angle position corresponds to the desired position, a release signal is

generated for the triggering of the pressing process.

7. Process in accordance with one of the preceding claims
characterised by the fact
that conduit pipe sections that are cut to length and that have smooth ends
and that are deburred on both sides are automatically fed to the stationary
pressing installation and that the element to be connected is fixed in the

pressing installation at the correct position and angle.

- This Sheet Has Been Replaced




cdrrect position—and-angle into the pressing area of the statlonary press
36. A conbi ned |n nd rotation device 39, ed to a
rel ease lock is a’iﬂm:m Lﬁ I J“m)ront si des of th J’EL%ISOEET}%W#%% 6.
The conbi ned i nser n device 39, 39 sur &€t hat: ot he cyt
straight pipe that is deburred on 12 bt h si des m}:ﬂaﬁ#— nsertad
into the fitting, shaped part or connector that is fixed in the pressing

area and is then adjusted to the correct angle. Only after the proper

i nsertion and the correct an i tion respectlvel have been checked,
will the r&l easgeYiGEKOD %LQP%E?P coRNestionHf '@SHY ychy as Bdingst . 1 n

an' it or modi at 2SS ‘&%da’ﬁ"f’?%%"f’% *i%‘é@ra@%f‘a Q%S%F@hﬁeﬁand“'éﬁ% he

an internedi ate storage s t he
first roller covoreuitpipe sectiors amiong éﬂcmmsle%r of acohdqit pise déctivmame

aril
stored tenporar ond of the said elements for the installation of a conduit pipe system -

through a holding element that is connected to a drive unit, in which
arc-shaped pressing jaws - that are movable relative to each other - can be
arranged wherein on the inside of the pressing jaws a press profile that
runs in the direction of circumference is formed and at the end of the
pressing process the jaws form a closed pressing chamber, this device
being

characterised by the fact

that at least two replaceable pressing jaws (13-16, 30-33) are arranged in
a stationary press (55), whereby the lower part of the pressing table serves
at the same time a as support table for the parts to be connected and by
the fact that an automatic insertion device (64) is provided for within the
area of the press (55), connected to a signal transmitter for the release of

the pressing process.

9. Device in accordance with claim 8
characterised by the fact
that the pressing jaws (46-49) are arranged in the form a multiple jaw
configuration. whereby the multiple jaws (46-49) can be moved radially by

a tapered slide valve (51).

Phls Sheet Has Been Rei aced
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Wt h*svi vel arms that are not shown here, these tenporarily stored pipes
can be transferred.to-the-second roller conveyor 35. A second press 42.

whi ch is novable r eflrst stationary pf

direction of t “m&‘ﬁw r 43, is positioned ftTHIBESHEEGHtAREEN hd of
this roller co *press 42. 2100, IS equ ed %E"‘-b%irhﬂront”
si-des with a conbined insertion and rotation device 39, 39~ The advarnt age
of the second novable press 42 lies in the fact that in connection with the
first stationary press 36 several pressings can be carried out

si mul t aneously. For exanple. the worki ng steps listed in the follow ng, can

be carried (S)ut 59'3%'3%3{*&%{989'@"?5', fth ¢ xtent. A pipe blank 31 is taken

fromthe h| orage S own on the left hand side of the

il ustratlon : d:hasatdteélrpb@C@dbCyn the feald¢er conveyor 32 and transported
to the cutting and deburring device 33. After the cutting to the specified
| ength, which cbat aeyrratBrassing iews(38-33)mf slifferent rated dimansiona@re ondui t

205 25 secRfo I T SBAY i) o b R o

the pressing.

1. Device in accordance with claim 10
characterised by the fact

that the press (55, 56) has a second pair of hoiders.

12. Device in accordance with claim 8
characterised by the fact
that the pressing jaws (30-33) are arranged on a holding element (34, 34')
that can be rotated.

13.  Device in accordance with claim 9
characterised by the fact
that the muitiple jaws (46-49) can be moved by hydraulic or pneumatic
drives (52).

14.  Device in accordance with claim 8
characterised by the fact
that at least one other pair of pressing jaws (13, 14) is arranged axially
shifted in the longitudinal and transverse direction to the first pair of

pressing jaws {(15. 16).

““his Sheet Has Been R laced
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in vertical direction to the direction 45 of the roller conveyor, has taken

the selected fitting, e.g—-aT-piece, fromone of the storage containers 38
and pl aced |t |nto t g area of the stationary press 36. At the
sane time as i‘]ﬁ@ d working steps a cut} S
t aken fromth | ate storaé’@ shel f 40-hd8"HPHEETHAG BREEN glol | er

conveyor 35. Fromthe |l eft and fromthe right one
to the.stationary press 36. These sections are then insert'ed ITnto
T-piece by the insertion device 39, 39'. Wile this work is carried out,
another part, e.g. a bend is inserted by another robot into the pressing
section of14 he mevighlis apE6&fanéa wiffpElalmé 8 teupose the second robot is best
installed on the right hand side at the end of the travel path 43 of the
novabl e press 4@h aFasrte hesierdebtyi dh 6f f@fet bend, the press 42 is noved to

the that another press (56) that can be moved in the direction of the system

axis is provided for beside a first stationary press (55).

16.  Device in accordance with the claims 8 to 15
characterised by the fact
that the pressing prdfile of the pressing jaw (40) has a somewhat
semicircular pressing groove (42) in the cross section and a pressing web
(41) on one side, for which it is generally known that this pressing web is

hexagonal (43) in the direction of the circumference.

17.  Device in accordance with the claims 8 to 15
characterised by the fact
that the pressing profile of the pressing jaw (40) has a somewhat
semicircular pressing groove (42) in the cross section and a pressing web
(41) on one side, for which it is generally known that this pressing web is

lemon-shaped (44) in the direction of the circumference.

18.  Device in accordance with the claims 8 to 15
characterised by the fact
that an automatic insertion device (64) is provided for within the area of the
press (55), whereby this is connected to a signal transmitter for the release

of the pressing process.
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| €ft "until the pi pe section that |ies between the two presses 36. 42 is
al so inserted into -the bend. After the adjusting andlthe checking of the
roper insertion position respective n
Br ogess is carri ﬁﬂmﬁf‘m ﬂﬂ\g‘ Wo pressings at the % aﬁgégﬁelﬂ%?k} 1
pressi ng at the tH 'S point it 3 to be poi nt@k@g&g@g&lﬁ:& at
the installation shown and explained in illustration 4. is pn!y one
- possi bl e exanpl e of a production Iine. Depending on the position of a
stationary press 36 in accordance with the invention there are a great
nunber of other possibilities to place roller conveyors, sawing or cutting
devi ces,  TPRSUI DBGIGBSh HcEordirith WP IrROBaTek 6 Nt & Medi al e storage areas
e}

and nore presses. The chol ce t he posi ns dépends on the space
avai l abl'e the dhrmensiohari e e pryesishaé drmdcthe | argest transportabl e

ready-to-instal tha? %nrg atltngD dgv(?ceS ?gé) is provuded for within the area of the press (55),
whereby this is connected to a signal transmitter for the release of the

pressing process.

20.  Device in accordance with one of the preceding claims
characterised by the fact
that means of transportation are arranged for within the area of the press
for the automatic feeding of conduit pipe sections (1, 2. 3) that are cut to

size and that are deburred at both ends.

21.  Device in accordance with the claims 8 and 15
characterised by the fact
that at least one additional press (56) which is movable in the radial
direction (58) is arranged on a circular disk (59) which can be rotated (57)

around the center point of a stationary press (55).

22. Device in accordance with the claim 21
characterised by the fact

that the additional press (56') can also be adjusted in height.

23.  Device in accordance with claims 8 and 15
chafacterised by the fact
that the stationary press (55) is designed as a double press and that one
press (56) each which can be moved in the direction of the system axis is

provided for on the left hand side and on the right hand side of it.

Sheet Has Been Reﬁaced

HIIll\\ A



14 The finstall ation according to the invention is now explained in nore

detail in dramngs with the help of sone | ayout exanpl.es. The follow ng are
i|lustrated L llmmllLl“ uﬂiﬂmanﬁe of another nultigre "%'11”‘“"‘”“ ). 6
The magazi ni g jaws in the from of |la £ S 7
The magazi ni nd of the "préssing jaws in 3fe form of lla_hol SEP-APFRs & A
| ongi tudi nal section of a pressing jaw Illustr. 10 A cross section al ong
the line AAAin partial illustration 8 Illustr. 11 The positioning of a
mul tiple 'jgw ress Illustr. 12 The positioning of a second press that is
nmovabl e on®a"'Bl#he 11 lustration 5 shows the di agramme of another mnultiple

pressing. Besides the stationary pressing point already described above
(I'l'lustration 1), a second pressing point which can be noved al ong the
syst em axi Bhisiiverdigin ¢anesinea processeior theinstaliation dfieecenduit pipsvaystamy y  of
the Secondc&r{s?s lsn'gngf ag}nrétnts' Sudf glsf %ﬂin%\é, 8nnectors and shaped parts as well as
conduit pipe sections that have a pressable area. In this process, the parts that
are to be connected are moved in relative positions to one another towards a
stationary pressing point and adjusted with regard to the distance and the angle.
After the adjustments the pressing is carried out, whereby the individual working

steps are preferably carried out automatically.

The invention also concerns a device for this with at least two replaceable
pressing jaws that are arranged in a stationary press in which the lower press

table serves at the same time as support table.

TTe—— .
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arfow 47. Both pressing points have two pairs of pressing jaws each. O
these, one pair of the pressing jaws 50 , 50' or 15, 15" is axially.
stationary and the other two pressing jaws 46, 46' and 16, 16' respectively
are axially novable. The axial novability of the latter pressing jaws is
maLked by an arrow. The radial closing of all pressing jaws is al so nmarked
by arrows. In the exanple shown here, a T-piece 11. that has an open end 12
of the sane size to that of the straightway pipe, is pressed onto the first
- stdtionary pressing point sinultaneously with a reduction piece 14 that is
attached to the right_hand side and a conduit pipe section-13 that 15 is
positioned on the left }han | de and dfawn with a broken line. After the
appropriate insertion gnd gdjjustnment, the two pairs of jaws that were

menti oned before can bg ra kllly cl os¢€®h and thus the pressing can be
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Of t he second axi ally novabl e pressing point a sleeve 51 for exanple is to
be pressed with the previously nentioned conduit pipe section 13 and the
conduit pipe section 49 that is positioned on the left hand side. The
shifting arrow 48 is to indicate that the conduit pipe section 49 that lies
on the left hand side is to be shifted together with the pressing point
(see arrow 47) to the right until the conduit pipe section 17 first
mentioned is inserted into the sleeve 51. After this insertion and the

appropriate adjustments the sinultaneous pregsi ng can be carried out at
" both pressing points so that a total of reas are;gtgssed at the sane
time. The axial novability of a pairfyg, nti oneds at the

beginning is necessary. in order to™e able to adjust the digt&hce of the
pairs of jaws that bel ong together - 50, 4D __40° and 15 15'; 16, 16

respectively - to the distance of the-pgeedsing areas 0I1the | ement in
question. illustration 6 shows in an exanple, pon the pgssibilities of
a magazi ning of several pressing jaws.§§In this Fx np the gressing jaws
56, 56'; 52, 52'; 51 , 51'; 54. 54' ar erhqu iIn thg,forMof a@arnstile
g o
.

55, 55'. In general this could be a
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stfar”wheel with three , four or five arnms. The nunmber of arns depends on
the size of the pressing jaws and on the space available in the press. The
abovenentioned turnstiles 55, 55" can, on the one hand, be shifted radially

- marked here by the arrows 58. 58' - and on the other hand, .can be rotated
- marked here by the arrows 57, 57'. Depending on the dinensions of the
part to be pressed, the turnstile ig rotgted until the appropriate pair of
jaws lies within the contact range §ff tlh press. 16 Illustration- 7 shows
anot her type of nmgazi ning. Here thg iddijvi | pairs of pressing jaws 56.
56', 52,52', 53. 53", 54.54', are s]or v a hol der that is not shown in
great-detail. The individual pressiffig-franp can be taken from this hol der
mechani cal | y, Ikkaﬂﬁd t hen can<Pe placed in the
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coht fict™ area 59 of the press. The radial closing of the pair of pressing
jaws 52. 52' that has been placed there is marked by the arrows 60, 60.
Il'lustrations 9 and 10 show in the partial pictures a section along the
line A-A of one half of the pressing jaw 61 in partial illustration 8 shown
in a longitudinal section. In a way that is known, the pressing web 62 is
only placed on one side of the pressing profile 63. Partial illustration 9-
shows the originally devel oped hexagonal form 64 of the pressing web 62 and
pgrtial illustration 10 shows the |ater devel oped | enon-shaped form 65. The
latter formof the pressing web 62, 62 has the advantage that even in the
case of large dinensions of the elenents to be pressed that is 2" and

| arger, the axial anCIEEH]i?i s, strengt hened. This means that axial forces
that increase with in ' i mensions for the same internal pressure can
be safely control | ee i ion 1¥X%hows a pressing possibility with
multiple jaws. As showh ]i _exanﬂgﬁ, the part to be pressed 66 of the
el ement in question, ipiepclosed by -only two Qyt &PUF j awsa67 to 70. 8
This division of twegaldaltg be presied between <2 & e
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mor &t Ran two j aws has the purpose of decreasing the necessary penetration
depth. At the sane tine the portion-of the material that has to be

di spl aced tangentially is reduced. The radial closing 71 of the jaws 67 to
70 can, for exanple. be carried out with appropriately positioned tapered
slide valves 72 or with a hydraulic or pneumatic drive 72. In order to
sienplify the drawing the other three tapered slide valves or drives have
been |l eft out. 17 Illustration 12 in shows the diagrame of an
arrangenment in which a second press 75 that is novable i*n the plane is

pl aced next to a stationary press 74. The shifting on a plane is ingdicated
by the arrows 76, 77. Construction-wise this is, for exanple, solved in
such a way that the second press is on the one hand, radially novable 77
on tracks 78 and on the other hand. novableé via a carrier section
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t hat™=runs on tracks 79 in circunferential direction 76. A conplete
circunvention of the first stationary press 74 is not necessary as bent or
conti nuous conduit pipes run nostly at an angle of 90. 45 or. 0 degrees. The
position of the second press 77 shown here, would nean a 90 degree bendi ng,
realized through a 90 degree bend 80, as shown here as an exanple. One way
ta.load the first, stationary press 74 is indicated by two rollers 81 of a
rolsl er conveyor. Al so shown only as an,indication is the positioning of an

i'nsertion control 82 at the two - |n ad@@tion the stationary
press 74 also has a rotatig rce 831 in or ag\ust the conduit pipe
section to the correct : 18 Patlent cl ai ns rocess for the
installation of a condgwt pipe system iconsisting6f e nts o~
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sueh as fittings (4-6, 11. 14), connectors and shaped parts as well as’
condui t* pi pe sections (1-3, 13, 22) that have a pressa' ar ea—H G
process the conduit pipe sections and elenents or a co dF?U’pﬁ%éEfS'ESH'EEn |
(1-3, 13,22) and one of the elenents 4-62411, 14) msn_t ed la?fa{,]igerted
into each other or slid onto a connection piece or supf a[tebﬁdy---a aLe.,

e - 0T oo HEG
F?ﬁ%?ﬂé%%ﬁ%‘: Rabldatof " o el e G Mo BRECELARTT O 1

manuf act uri G conduit pipe that is ready to be installed,
at a place jaggads separate fromthe place of "installation, the parts to be
connected (=6, 11, 13, 14, 22) are noved in relation to each other towards
a stati onafMipineeatiog dqodicetny 8procesd for thedisiaibion oparcepiduit pipé Bysteaar d to
the di stance fromeach other and to the angle and that after the

adj ust ment Coagislisgof elpmaenism s avfittipgr neonneciars aadehaped Rateas wedl as
sl Tpping | Egﬂ?@f@ibe%&&ioﬁé tdt Hadé 2 PHeldatil'Ped AR I8 thOPRIsTHBI S 1O

be connect €
are to be connected are moved in relative positions to one another towards a

stationary pressing point and adjusted with regard to the distance and the angle.
After the adjustments the pressing is carried out, whereby the individual working

steps are preferably carried out automatically.
The invention also concerns a device for this with at least two replaceable

pressing jaws that are arranged in a stationary press in which the lower press

table serves at the same time as support table.

Figure 3
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14, 22) is nonitored and for which only afte@ﬁ?ﬁ@ﬂ“ﬁﬂlﬁﬁﬁw'i %P&%“@&--
| engt h)_(,..EI 1, E21) has been achieved a rel eded SIYAKY) i S Pe gﬂf @agqché.?
triggering of the pressing. 2.  Process in [adtbiraiuimgs) wipagedc-atampaged 2.
characterised by the fact that independent df i Hdswatted :pagaur.Ehepagado..be
pressed, two pressings are carried out sinuljaneously on one elggen . 3.
Process in accordance with-the claims 1 and 2 patg0Oeherecgr i s2d\D f!fhe
fact that in the systemaxis of the section ‘that=rs~reatdy—tobe-rnstat-tet,
several connection points that are at & distance fromeach other are
pressed PROCESS FOR INSTALLING A CONDUIT PIPE SYSTEM AND A DEVICE FO

UNRELEASABLE CONNECTION :

The invention concerns a procéss for the installation of a conduit pipe system as well
as a device for the creation of unreleasable connections between elements and
conduit pipe sections respectively in accordance with the generic term of the claim 1

and 7 respectively.

From DE-U 90163109 a process is known for the installation of a conduit pipe
system, consisting of elements having a pressable area such as fittings, connectors
and shaped parts as well as conduit pipe sections, in which conduit pipe sections

_and elements are slipped on a connection piece and are releasably cohneéted using
a pFeésing tool that is put on on the outside.

For the transportation of liquid and gaseous media, in particular in buildings but also
on board ships, conduit pipe systems are installed which consists mainly of conduit
pipe sections that are cut to measure and related elements such as fittings,
connectors and shaped parts. The connection of the conduit pipe sections to each
other or to the elements described above, is created either releasable, e.g. through
screw connections, or unreleasable, e.g. through welding, soldering or pressing. For
the connection technique Jast mentioned , pressing systems have been developed
by various manufacturers. These are characterized by elements that have at least
one pressable end section and a sealing ring located in that section. Smooth end
conduit pipe sections, that have been cut to measure, are inserted into the
aforementioned section and these are then connected with the inserted end of the
conduit pipe section, using a portable pressing tool. (see brochure of Mannesmann
Edelstahirohr GmbH, 1992 {excerpts), see brochure of company Benkah. 1992
(excerpts); see brochure of company Viega, March 1990 (excerpts)). Alternatively, a
process (EP-A-0 390 747) is known, in which so-called composite pipes, consisting
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si mul t aneously. 4. Process in accordance wth one of the preceding clains
1 to 3 gharacterised by the fact that preferably at the branching end
points, a part that is to be connected is pressed by using a portable
general |y known pressing device. 5. Process in accordance with one of the
preceding clains 1 to 4 characterised by the fact that the inserting into
each other or the sliding on of the parts that are to be connected is
nonitored and that only after the stipul ated overl appi ng has been reached,

the rel ease signal is generated for ghe triggering of the pressing process.
lto

. Proce d W[ f, the. precedi cl ai,nms
c har act er ?zg(?natﬁ?(é% ?‘?fgg mefafic F‘ﬂ@ st@Vgr BRI HF ?ﬁ?egforﬁ‘l’ ?ﬁ’n!’qcﬁﬂ't‘ are not
rotation- pigeetof laqaimgameomb@éimbomrfdmé@fee USPGR potabldiBids8ipm thol0Forthe®' C! OCK
posi tion of tp ?‘ em
ssing the connectlon piece and the supporting sleeve respectively have recesses

in the form of grooves and hollows. In a variation of this process, a pressing sleeve

made of metal is slid over the composite pipe and connected to the supporting sleeve

by pressing (see the aforementioned DE-U-90 16 31 0). In this case the supporting

sleeve also has corresponding recesses and projecting areas.

Due to the development ofa pressable element that has different characteristics, in
particular fittings (DE-B-38 34 353), it was possible to extend the press fitting system
with internal pfessures exceeding 16 bar to dimensions exceeding 54 mm. For these
largéf dimensions, in particular 2" and larger, working with portable pressing clamp
becomes difficult because the pressing jaws, the mounting for the pressing jaws and
therefore the tool as a whole become very heavy. And very soon a point is reached,
with regard to the weight and the handling, whereafter the pressing clamp as a
portable device can no longer be used or only be used with great difficulties. It has
already been suggested (see the aforementioned DE-U-90 07 414) to use a
multi-section open pressing ring, at the free ends of which a separate drive unit could
be connected. The pressing ring is designed in such a way that it Is slipped over the
pressing area of the ﬁtting. the connector or the shaped part while open and that
after the closing of the ends, the drive unit is attached in order to carry out the

pressing.

In the case of large and complex installations of multi-pipe conduit pipe systems, for
example in the inétallation shaft of a high rise building or on board a ship, the
step-by-step pressing of the element in question together with a pertaining conduit
pipe section and another element respectively is very troublesome. For each
pressing process the entire tool or the pressing ring has to be attached after the
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axis and that only after congruence has been achi eved between the set angle
position corresponds to the desired position, a release signal is generated
for the triggering of the pressing process. 7. Device for the unrel easable
connection of elenments - such as fittings (4-6, 20 11, 14), connectors
and shaped parts that have a pressable area (12, 17,18) as well as of
conduit pipe sections anong each other or of a conduit pipe section (1-3,
13, 22) and one of the said elenents (4-6, 11, 14) for the installation of

a conduit pipe systemw th a holding3elenment that is connected to a drive
- that are novabl e

lrJQ: ;t i {/2 r@egmrg'isﬁg\agp‘?\?%%?ﬁﬁgfgﬁ b (QIM%EFQQ? Fhélg'@sg{')i‘)glh?é toberqarignt essi ng
jaws for Mgt g tBorrad B Be'EmdvensS FlRinéfifordthé Abbd8l foée length of the

conduit pipe section in guestion has to be determined and the necessary length of

pipe, taking into consideration the stipulated insertion length, has to be cut and the

cut edge has to deburred. Rarely are pipes that are already cut to size taken to a

construction site.

It is the purpose of the invention, to explain a process for the installation of a generic
conduit pipe system, which allows the pressing, in particular for dimensions 2 %" and
above, to be carried out in a simple manner and with lower cycle times, while at the
same time increasing the quality of the connection and thus the protection against
defects. Furthermore, a correspondiﬁg device is to be created for this.

This task is solved with the characteristics stated in the claims 1 and 7 respectively.
Advantageous further developments are part of subsidiary claims.

In accordance with the invention it is proposed, to prefabricate one section of a
conduit pipe system in a workshop or in an assembly hall in the case of a large
construction site. This has the advantage that it will be possible to carry out not only
one pressing, but two or even more at the same time. For this purpose, the parté to
be connected are moved in relation to each other within the contact area of a
stationary pressing device and are aligned with regard to distances and angles and
then pressed. Preferably two pressings are carried out simultaneously on one
element. This applies in particular to elements such as sleeves, bends,

straightway paris of T-pieces and reducing fittings. For the latter element, the
-advantage of the process of the invention is obvious. Usually, it is necessary in the
case of a reducing fitting to work with two different pressure clamps that correspond
to the different rated dimensions at the two ends. This means, that the pressing
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circunference which at the end of the pressing process forma cl osed
pressing chanber, this device being characterised by the fact that at |east
two repl aceabl e pressing jaws (15, 16, 46, 50, 52-60) are arranged in a
stationary press (36, 74), whereby the |lower part of .the pressing table
serves at the sane tine a as support table for the parts to be connected
(1-6, 11, 13, 14, 22) and by the fact that an automatic insertion device
(39, 82) is provided for wirthin the area of the press (36, 42, 74),
connected to a sensor elenent for the npnitoring of the proper insertion
and a signal transmtter for the release of the Pressing process. 8.
Devi ce i n clampshave to he chaoged after tbadirstqressingar they anelber prassingzing has

o poral B R bR BRA i d ol L0 e 12

tapered slide valve (72).
The proposed prefabrication can be automated to a great extent as the parts that are
to be connected can be fed to the stationary pressing installation via appropriate
auxiliary means such as roller tables, gripping device, robots etc. The quality of the
pressing can be improved as well because it is easier to check the proper adjustment
of the distances and angles before the pressing than it would be in the case of a
manual operation at the location of the installation. The stationary pressing
installation can, for example, be equipped with a release lock, in which according to
the{i_n_\iention the proper insertion or sliding over is controlled mechanically via
appropriately located sensors (DE-B-40 12 504). Instead of the sensors it is also
possible to use an optical measuring device that is connected to a computer.

The brochures mentioned in the introductory description show, that the proper
insertion plays an important role in the quality of the pressing. In principle it is also
possible to press a part that is only partially inserted. However, sooner or later such
an insufficient pressing will lead to leakages, especially because the axial ancporing
of the connected parts Is insufficient. In addition to the checking of the overlapping of
the inserted and slid-on part respectively, it is also possible to check an element for
correct angles. The relative angular position with reference to the system axis is
important for all elements that are not
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9. Device in accordance with claim 7 characterised by the fact that several
pressing jaws (52-56) of different rated di nensions are 21 arranged in a
hol der in such way that they can be sel ectively renoved—{or +he-pressing.
10. Device in accordance with claim9 characterised ' t he
press (74, 75) has a second pair of holders. 11. Devﬁmfmﬁ@gi%!mgﬁm W th
claim7 characterised by the fact that the pressing jawse -

arranged on a hol ding el enent (55, 55') -

18
Patent claims :
1. Process for the installation of a conduit pipe system, consisting of elements

such as fittings (4-6, 11, 14), connectors and shaped parts as well as conduit
pipe sections (1-3, 13, 22) that have a pressable area; In this process the
conduit pipe s_eétions and elements or a conduit pipe section (1-3, 13,22) and
6ne of the elements 4-6, 11, 14) mentioned are inserted into each other or
slid onto a connection piece or support body and are then unreleasably
connected with each other by a pressing tool attached from the outside, this
process being

characterised by the fact :
that for the manufacturing of a section of a conduit pipe that is ready to be
installed, at a pléce that is separate from the place of installation, the parts to
be connected (1-6, 11, 13, 14, 22) are moved in relation to each other
towards a'stationary pressing point (36) and are adjusted correctly with regard
to the distance from each other and to the angle and that after the adjustment,
at least one connection point is pressed, for which the slipping into each other
or the slipping onto each other of the elements to be connected (1-6, 11, 13,
14, 22) is monitored and for which only after the stipulated coverage length ..
(E11, E21) has been achieved a release signal is formed for the triggering of
the pressing.

2. Process in accordance with claim 1,
characterised by the fact
that independent of the rated measurement to be pressed, two pressings are
-carried out simu!téneous!y on one element.

3. Pro¢e$s in accdrdan’ce with the ¢claims.1 and 2
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"that can be rotated. 12. Device In accordance with claim8 characterised by
t he. fact that the multiple jaws (67-70) can be noved -by- hydratﬂ'i’c’é’r

pneumat’i ¢ drives (73). 13. Device in accordance w terised
by the fact that at |east one other pair of pressi&x@l “M‘]ﬁm‘t
arranged axially shifted in the |ongitudinal and t verse wirection to
the first pair of pressing jaws (15, 16). 14. Device in accordance with
claims 7 to 13 characterised by the fact that another press (75) that can

be nmoved in the direction of the systgm axi s
characterised by the fact
that in the system axis of the section that is ready to be installed, several
connection points that are at a distance from each other are pressed

simultaneously.

4. Process in accordance with one of the preceding claims 1 to 3
characterised by the fact . | |
that preferably at the branching end points, a part that is to be connected is
pressed by using a portable generally known pressing device.

5. Process in accordance with one of the preceding claims 1 to 4

" characterised by the fact
that the inserting into each other or the sliding on of the parts that are to be
connected is monitored and that only after the stipulated overlapping has
been reached, the release signal is generated for the triggering of the

pressing process.

8. Process in accordance with one of the preceding claims 110 &
characterised by the fact '
that the angle position of elements that are not rotation-symetrical are
checked with reference to a defined 6 or 12 o'clock position of the system
axis and that only after congruence has been achieved between the set
angle position corresponds to the desired position, a release signal is
generated for the triggering of the pressing process.

7.  Device for the unreleasable connection of elements - such as fittings (4-6,
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22 i's provi ded for beside a first stationary press (74). 15. Device in
accordance with the clains 7 to 14 characterised by-the fact that the

pressi ng profile of the pressing jaw (61) has an ap W sem ci rcul ar

pressing groove (63) in the cross section and a pre !ﬂmum one
side, for which it is generally known that this press gonal

(64) in the direction of the circunference. 16. Device in acCor dante with
the clains 7 to 14 characterised by the fact that the pressing profile of
t he pressing Jaw (61) has a somewhat semigy rcul ar pressing groove (63) in

gener il Ty knowh ¢ i Come el tisRscipars ke SnsBren et X 1019
direction of t4jewella8WIcenhadit pipe sections among each other or of a conduit pipe
| section (1-3, 13, 22) and one of the said elements (4-6, 11, 14) for the
installation of a conduit pipe system with a holding element that is
connected to a drive unit, in which arc-shaped pressing Jaws (15, 16, 46, 50)
- that are movable relative to each other - can be arranged wherein the
inside of the pressing jaws form a press profile that runs in the direction of
circumference which at the end of the pressing process form a closed
pressing chamber, this device being
characterised by the fact
that at least two replaceable pressing jaws (15, 16, 46, 50, 52-60) aré
| érranged in a stationary press (36, 74), whereby the lower part of the
pressing table serves at the same time a as support table for the parts to be
connected (1-6, 11, 13, 14, 22) and by the fact that an automatic insertion
device (39, 82) is provided for within the area of the press (36, 42, 74),
connected to a sensor element for the monitoring of the proper insertion and
a signal transmitter for the release of the pressing process.

8. Devicein accordahce with claim 7
char.acterised, by the fact
that the pressing jaws (67-70) are arranged in the form a multiple jaw
configuration, whereby the multiple jaws (67-70) can be moved radially by a
tapered slide valve (72).

9. Device in accordance with claim 7
characterised by the fact
that several pressing jaws (52-56) of different rated dimensions are
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17. Device In accordance with the clains 7 to 14 characterised by the fact
that a rotating device (83) is provided for wthin thé area of—the press
(74), whereby this is connected to a signal tra mnﬂm m el ease of
the pressing process. 18. Device in accordance l ”mm";ecedl ng
clainms characterised 'by the fact that neans of t'rafispbrttion are arranged
~for within the ar ea of the press for the automatic feeding of conduit pipe
sections (1, 2, 3) that are cut to size2and that are deburred at both ends.

23 19. Device in accordance with. the clains 7 and 14
arranged in a holder in such way that they can be selectlvely removed for

-the pressing.

10. Device in accordance with claim 9
characterlsed by the fact
that the press (74 75) has a second pair of holders.

11. Device in accordance with claim 7
characterised by the fact
that the pressing jaws (52-56) are arranged on a holding element (55, 55')
that can be rotated. ' '

12. Device in accordance with claim 8
characterised by the fact
that the muiltiple jaws (67-70) can be moved by hydraulic or pneumatic
drives (73).

13. Device in accordance with claim 7
characterised by the fact _
'tha_t at least one other pair of pressing jaws (46, 50) is arranged axially
shifted in the longitudinal and transverse direction to the first pair of
pressing jaws (15, 16).

14. Devicein acco_rdahce‘ with cla.\'ims“7 fo 1-3. -
characterised by the fact |
that another press (75) that can be moved in the direction of the system axis
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characteri sed- by the fact that at |east one additional press (75) which is
novabl e-in the radial direction (58) |Is arranged.on a circular disk 178)

whi ch can be rotated (76) around the center point oluu
(74). 20. Device in accordance with the claim19 ch "wﬂ mmmumug fact
that the additional press (75) can also be adjusted i'n ght* 21. *Devi ce

in accordance with claims 7 and 14 characterised by the fact that the
stationary press (74) is designed as a doybl e press and that one press (75)

each whi ch can e rectjon of the_systemaxis is provided for
on the left hadapgﬁ%eﬂgmbsﬁﬁﬁ@eﬁ tﬂﬁ ok aresed@dhr i

18. Dev:ce in accordance with the claims 7 to 1 4
characterised by the fact
that the pressing profile of the pressing jaw (61) has an approximately
semicircular pressing groove' (63) inthe cross section and a pressing web
(62) on one side, for which it is generaily known that this pressing web Is
_hexagcnal'(64) in the direction of the circumference.

16. Device in accordance with the claims 7 to 14
characterised by the fact
" that the pressing profile of the pressing jaw (61) has a somewhat
semicircular pressing groove (63) in the cross section and a pressing web
(62) on one side, for which it is generally known that this pressing web is
lemon-shaped (65) in the direction of the circumference.

17. Device in accordance with the claims 7 to 14
characterised by the fact
that a rotating device (83) Is provided for within the area of the press (74),
whereby this is connected to a signal transmitter for the release of the
pressing process. '

18. Devicein accordance Mth one of the preceding claims
characterised by the fact
- that means of transportatlon are arranged for W|th|n the area of the press for
the automatlc feeding of conduit pipe sections (1, 2, 3) that are cut to size
-and that are debuirred at both ends.
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24 Sunmmary: This invention concerns a process for the installation of a
condui t i pe system consisting of elenents such as-fittings, connectors
and shaped parts as well as. conduit pipe sections thgmgave ame

area. In this process, the parts that are to be conn mjﬂg ".Hmﬂlﬂr
and

relative positions to one another towards a stationa

~adjusted with regard to the distance and the angle. After the ‘adj’ust'nents

- the pressing is carried out, whereby the individual working steps are -
preferably carried out automatically. The invention also concerns a device
for this with at |east two replaceable pressing jaws that are arranged in a

‘stationary press in which the | ower presg3table serves at the sane tinme as

support tablg pevice in accordance with the claims 7 and 14
characterised by the fact
that at least one additional press (75) which is movable in the radial
direction (58) Is arranged on a circular disk (78) which can be rotated (76)
around the center point of a stationary press (74).

20. Device in accordance with the claim 19
“characterised by the fact
that the additional press (75) can also be adjusted in height.

21. Device in accordance with claims 7 and 14 |
characterised by the fact
that the stationary press (74) is designed as a double press and that one
press (75) each which can be moved in the direction of the system axis is
provided for on the left hand side and on the right hand side of it.
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