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- STRETCHES OF Cl RCULAR CYLI NDRI CAL MEMBERS, TOOL, USE OF A TOOL, A LENGTH

OF Pl PO D27 PE PARTS s The present invention regards MEUNOE0EI

pfoj ection, production and bending of continuous stretches of circular
cylindrical bodies, e.g. stretches of piping, hand rails and rails for
stair lifts. The invention also regadds a tool for inplenenting the method
and an application of a tool, a stretch of piping and fittings prepared for
use with the nethod, along with a systemfor determining the construction
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of piping extend across severa I'ect y present a very 15

~ conplicated shape. In particul arPIPE BARTS ships, where conditions are often

crowded and naking the best possible use of the available space is of
great i nportance, piping iis- laid at varying angles that often differ from
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and making the best possible use of the available space is of great importance, piping is
- laid at varying angles that often differ from straight angles. This is done in order to be
- able to lay the pipes as close to the bulkheads and ship’s side as possible. Asa result,
_ Iaying pipes on board ship is a2 very complicated task. Mistakes are often made, caﬁsing

20  smalleror larger amounts of piping to be scrapped.

In order to facilitate this work, a metfiod has been in use over the last 20 years that
invol\}es the use of isometric drawings in order to show the stretch of piping with all its
s_tréight pieces of pipe and all the bends. This method has spread and gained
25 recognition. Using this méthod, the cen_i‘reline of the pipe is drawn, and the spatial
. positioning of straight pieces of pipe is indicated by means of the co-ordinates in the
Xyz direction of one end of the pipe in relation to the other end of the pipe. A bend is

indicated by means of its cut angle, i.e. the angle across which the bend extends.

30 In figure 1, the principle of such isometric drawings is shown. The centreline of the |
stretch of piping is drawn at 1. The stretch of piping can here be seen to come in along
they axis at the left hand side of the figure and be bent through a bend 2, through an

angle that goes up and to the left relative to the y axis, at an -angle K, which is the cut



2 0 NOV 2003 woo 00/ 71276 - PCT/ NO0O/ 00161 angl e. The cut angdd &Y 20bEnd
w Il always be given. A bend can be produced with a very accurate cut
angl e, VO 97138 may be bent to an equally accurate angte FEINRIAOKY.  From
the bend 2, the stretch of piping extends through a length L, before being
defl ected again at a bend 3. The position of the bend 3 is given in
relation to the position  of the bend<2, using co-ordinates x, y and z. In
figure 3, it has been illustrated how a stretch of piping may be shown by
an isonetric drawi ng. to Al though such an indication of positioning for
the stretc pi ping LS ynigqu i n actic it is,stil] not that sinple
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over- todrawingrientation of the pipe that follows the bend 3. In this
manner, inaccuracies wll constantly add up, and may in nmany cases lead to
.the stretch of piping ending up with a conpletely different positioning
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‘only assume to be the location of the point xyz. This will leave room for mistakes. Since

' the pipe that follows after the next bend, bend 3, is to be oriented on the basis of co-.
. ordinates whick have their origin at fhe bend 3, an in:iccuracy in thé placement of the
2 bend 3 will be carried over to the orientation of the pipe that follows the bend 3. In this
) manner, inaccuracies will édnstantly add up, and may in many cases lead to the stretch
of piping ending up with a completely different positioning from that which was -
intended. Especially on board ships, on offshore installations and in factories, a offset
position for the stretch of piping may have serious consequences.‘ In this case, poor
25 utilisation of the spacé 1s the least of the worries. Among the more serious consequences
 is that of being left with insufficient space for the equipment thét is to be positioned
after the piping has been laid, that of not allowing other stretches of piping to be laid
according to plan, that of necessitating dismantling and reconstruction of large parts of
the piping, and that of causing great delays during construction, which staggers other

30 construction processes.

In order to remedy any inaccuracies that are discovered during construction, the

pipelayer will often adjust the stretch of piping by adding extra bends and/or cutting



pi pel ayer will often adjust the stretch of piping by adding extd 8 NQNd%ﬁﬂg
and/or cutting 20 NOV 2003 WO 00/ 71276 PCT/ NOOO/ 00161 pi eces of pipe. This
of t en eWoaRi78276el di ng of pipes or insertion of extra uni 8RI/NQIKHEI may

later cause problens with | eakage, which is particularly serious if the

-

extra join ends up in a place that |ater becones very inaccessible. Using
today's technology, . it is practicallyinpossible to bend pipes accurately
in nmore than one plane, i.e. all bends nust be in the sane plane. From
prior art is known a tool, described in CA 970962, which is used to

determine the centreline through a pipe. The tool consists of.a graduated
el enent spiegss &f pipe.al hjs aRtepenta ‘F’E‘fi‘é‘gQHE‘P%”&PFSUP&P{ET‘E%’H?H%N'&%%ed to the
graduate JWh@" %e”Wﬂ ii$ 180 ReRMT Weldhtra jéigvel . A pi pe
bendi_ng (rjrmasc‘)Ll {r%@%lgeéﬁaﬁﬂ?%@nl%ﬁgh 625_t5c§1l.p2_llg§/®us_i ng this machi gle_, it s
possi.bl e dnds yeich platrsthqtiater bbamts velyapacaessidlch bsing fastextsderhnplogygh!s180

relative to each other. ver bendjng. of bends th Y rotated
t hr ough W%*gix_mms‘_ﬁ{?ﬁﬂg%\%’lpeﬁ %cc‘bféﬁ?}g&é“‘?f%&h“%? n%%%ﬁ??%e%] inﬁgm der to
avoi d .t hg,abgy f: Bk eth&pmnand ot her probl ems associated with the known :

nethoés of -produci ng stretches of piping, a nethod has been provided for
production of a stretch of piping, which nmethod is based on .an isonetric-
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determ ni ntation 6f pieces o pipe.- In a first aspect, the:

i nvent i orentediae deouginepipedTef topk wpsists pfiggradeatedetiernent Shape ph g quartersi nj | ar ,

I n which {he stretch_ of pipin omprises ,a as L &G I:pe and a
fitting, cﬂ’g&eéﬂ ag\m%“ariqi&&%ﬁ@&gcﬁlgtﬁrpastkagﬁaﬁu%#ﬁewﬁgofgfﬁ %hi af ?@Ir?e@:‘lpt he
fittigg Eaui%é(p@itﬁgh@a,ve tothe first piece of pipe in terns of the cut

angle of the fitting and the rotational angle of the . fitting about the
| ongi tudi nal axis of the pipe, relative to a defined spatial direction. In

- a second A%ﬁ?ﬁéndiﬁ aaém‘ﬁﬁ | Qﬂlﬁrﬁ%m§a6‘@55§?fﬁ¥)ﬁgiﬁg)ﬂﬁs%mg jftgn of a stretch

simiar, I ch the stretch of piping conprises at |east
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In order to avoid the above problems and other problems associated with the known

methods of producing stretches of piping, 2 method has been provided for prodp;:tibn of

a stretch of piping, which method is based on an isometric drawing and makes use of

20  other parameters than the kyz co-ordinates in determining the orientation of pieces of

pipe.

In a first aspect, the invention regards a method of projecting a stretch of piping or

similar, in wﬁch the stretch of piping comprises at least one piece of pipe and a fitting,
25 and which is characterised in that the orientation of the fitting is given relative to the

first ﬁiece of pipe in terms of the cut angle of the fitting and the rotational angle of the

fitting about the longitudinal axis of the pipe, relative to a defined spatial direction.

In a second aspect, the invention regards a method for production of a stretch of piping
3  or similar, in which the stretch of piping comprises at least one fitting and a second
piece of pipe, and which is characterised in that the piece of pipe is arranged with one

side in a defined spatial direction; the fitting, which has a given cut angie, is fitted to the



WO 00/ 71276 PCT/ NOOO/ 00161 pi ece of pipe and the fitting is rot@atiegy tagggugh
a predeterm ned rotational angle, by the rotational angle belng neasured
rel ati VEOPY'RHe defined spatial direction. In a third aspeEMNaimNd present
invention, it regards a nethod of producing at |least parts of stretches of
pi ping or simlar through bending, in which a bend is bent on a | ength of
pi pe, and which is characterised in tﬂat the bend is bent to a given angle
of bending and wth a predetermined rotational angle that is neasured
relative to a defined side of the length of pipe, and which is to face in
a defined.spati.al djrection upon.assenbly of the length of pipe. io The

i nvent i orP'g’gé)hp’P% H‘fftgt“f‘%'ﬁé‘ftﬁtegf B‘F.ngﬂ?fs etpmyaedotasienakangie, bether parts of
a str et cho@fionaPinp) 106 mBhall i€ ' ' . in that it conprises
a mark al ong one--g{%éﬂﬁg?ﬁégﬁela?g@?ht??%?%&ﬁgﬁ&gg?lh’s, which mark-is to
face in a defined spatial direction upon assenbly.of the Iength of pipe. is

The i nveRrt | f r $ .itting for jaining wth pieces of pipe
andror 1 i b g aberLSF el BRRHR B Rnlin W oot wlethoR S Apohgmgiat Eashiedy i ch
fittimg obsymtchessf pipinger similacthr@@h bending ih WHiElPd B&kdas b&R GnialeddiBbs t he
fitting corrprl‘sgs a nprk at |east at or near the end of each of its |egs,
‘whi ch maPWPe;aad ¥ lﬂhdééﬁ-’fw terisgdin thatthe pend ig benfi tp a@ivesanglsf bsadingdwd, of the
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production of a stretch of piping or simTlar, .conprising a neans of

~ neasur i nigngth obpipe, and vhich is beface incaddfmed spatiabireciopmpareassémplynfths a fitting
wth a cjmrl :gr(jss section and a neans of determning a reference
__plane, for”ne Sl ng the rotational angle of another piece of pipe or

)anot ler fitting to be connected. Furthernore, the invention regards a tool
conpri si .a neans of neasuring an apgle _along the circunference of a

pi ece pfﬁ%i_“ﬂ)"émb‘?“ ajs? 1'°tgf‘ﬁdﬁ§&l%¥f °f§”1?ﬁ_ foE progpctiqmoatat leastnagh ohpgtretclBof neans of
det er mi It & siffl! SRR cRArdiErised MthhSit € ﬁ%%%aﬁ%hg h03ie QS]uQFa“S of
measuring an angl e -and the means of determning the r ferenc pl ane
conpr i sdo the longjtedinalsis; which arark isto facedn adefued epalial direvtidn upoak angl e gauge.
\_/\D 00/ 7%@@1&){ of the length of pipe. - ' :

15

The invention further regards a fitting for joining with pieces of pipe and/or fittings, for
prpduction ofa stretch of piping or similar, which fitting comprises two or more legs,
and is charac_terised in that the fitting comprises a mark at least at or near the end of
~eachofits legé, which mark is to face in a defined spatial direction upon assembly of
20  the fitting, ' '

The invention also regafds application of a tool for use in production of a stretch of
piping or similar, comprisir_lg a means of measuring an angle along the circumference of
a piece of pipe or a fitting with a circular cross section and a means of determining a

35 reference plane, for measuring the rotational angle of another piece of pipe or another
fitting to be connected. |

Fhrtherrnore, the invention regards a tool comprising 2 means of measuring an angle

along the circumference of a piece of pipe or 2 fitting with a circular cross section and a
3  means of determining a reference plane, and is characterised in that the means of

measuring an angle and the means of determining the reference plane cdmprise an

~ electronic circuit with an electronic level and angle gauge.



2 0 Nov 2003 PCT/NOOO/ 00161 The invention al so regards a too} (f ¢i0W@aes ng
| engt hs of pipe, and is characterised in that it is pro H;led wi th an angl e
‘gauge W&“oﬁggzuri ng the rotational angle of the | ength o¥ W@’“Qlﬁbut t he
| ongi tudinal axis. 5 Finally, the invention also regards a systemfor
~determning the choice of constructign mnmethod and construction paraneters
when producing a stretch of piping, ¢haracterised by a first storage
device for production restricting paraneters, which contains production
restricting parameters such as bend radius and structural dinensions of
fl anges : ' t ' LiHS and iR sk PR | engt h
and 10 n@%’nrlrﬁ%a}nléﬁgégeggﬁsgﬁg%]rﬂgﬁ?évﬁ\gigﬁgﬁe%%iéﬁéyégng}aﬁdi ng &n%%dﬁﬁ}gﬂ ‘a second
st orage itBprevddediveith ammgle gdugs faraneapwring the rqranenabargle oftheength ofvai | abl e
length in the X directi.on, available length in the Y direction, available
| engt h iBiP§FPQutAhy %&@Bﬁ,a"&r rection of incoming connection and direction
of outgoing connection, a third storage device for input of optional
. paraneters such as the desired deviation for the stretch of piping, an
eval vat iFieellysthe invention alsoregane 2 sysems fyrdetpaminipg hesbpice of censtragionshi ng
whet her | 1] ' ol SrSisile PhaficRiig and/ or
pr oduci r?gé’t?#aé’d%?rgsnnl% ggg’éaé%%gée%gﬁeg lﬁgéﬁgk?%g%}{hf‘et% J@tgf‘ gi’fl ati o{r%h%i t that, on
t he basiby adfirstistoeaget devird fpgradnetion sestribting patameters, whidoosttainet i on  par aneters

for ' benpubtis edirtnd et Sour R perOr R S Eree RS R o spl y
or pri nhaﬁg&fforfa%naﬂegé;&;pinaﬁnﬁﬁn Betiddadies thinbth@y lorippileQength @@t i onal angl es

and | engths, preferab Iin the form of a graphic . representation of the:

" )st r ewchmeximymy length dipinehetwespthsadsione derding maching arferendl $orasgydards i n t he
~dependengft. .cl aj - ' Rlela] ' W es. Anon
: t'hgse a?%:@u?@tevééﬁagg%rgﬁﬁg%&;%g#-gaagh@gg%ﬂ%ﬁgﬁ s pl ggﬂ’é%&]ﬁ%he 'per'sog

doi ng t leagthon the Yadizedtivssaveiistile tpagih.in Bpct dixkétmmsdivdction lobwepmdngal i fi cati on

requirenents. my.he ysed... - lLess ti consyn ng. Jn. many.. cases, one

oo nt © GRteioh B B ectof ot puigam SpddsHon ORI HloPike deVicRIMnR RS

consi degptidn& pafiericérs Sudhrhs ACdesRed/ deviatibadoche Streiph oDpipiis, sR eedliatios | S

reduced, .due anpng other, things to fewer m stak ..
15 unit for, on the basis of said parameters, establishing whether or not the conditions for

bending the stretch of piping and/or prdducing this from assembled parts are right, 2
éa]bﬂaﬁdn unit that, on the basis of the stored parameters, determines _the construction
parameters for the étretch of piping, such as bending/cﬁt angles and rotational angles for '
~ bends, as well as lengths of _étraight lengths of pibe, and a display or print unit for.
20  display of said bending/cut angles, rotational angles and lengths, preferably in the form
of a graphic representation of the stretch of piping. -

Further embodiments of the invention are given in the dependent claims.

25 The present invéntion provides many advantages. Among these are:
- The work becomes easier, and the demands placed on the person doing the work
are less stringent. Specialists with lower qualification requirements may be used.
- Less time consuming. In many cases, one operative may be used instead of two,
for the same task.
- A considerable increase in accuracy.
- The consumption of materials is reduced, due among other things to fewer
" mistakes.

- Allows a greater degree of prefabrication.



Al'lows a greater degree of prefabrication. WO 00/71276 PCT/ NCD@/QQJ{@;L A,ng
increase in productivity and job satisfaction. The principles of the °
pr eserWOi0ATITSi on may be inpl emented without costly chanﬁgy‘“&”"m@?benm ve
new equi pment. The nethod.is also easy to | earn. The existing isonetric

drawi ngs may still be used, with only mnor changes. The invention will now
‘be explained in greater det ail with r@ference to the acconpanyi ng figures,
in which: 10 Figure 1 illustrates a known nethod for production of a
stretch of piping, Figure 2 |IIustrates the principles of t he present

invention, Figure 3 shows a project etch of piping. according to the
known met hod, An énarease ipred ’é"ﬁ&'/@[l gbﬁﬁ’o? Btbonstretch of piping according to
the nmethod of the present invention, Fi gure 5 shows the "points of the -
conpass” for the diagrams in Fi gures an 20 Figures 6 and 7 show two bends
wi th di f Tlermrircipied ofthg preserd inychtion mag b@empkénepﬁgw@oufc@ﬁh ehinegs®ugh t hese,

Figure 8 shows a tool. for asu a e 9 shows a
pi gce of SBFFRVERRY SAHRRET, { g %193 Q&P\?‘g%g%?g% igx(;%ta é‘ﬁg ¢ 'Figures 10

- 13 §h%@ﬁ&gwmlw@a§me@1mehu ne, 30 Figure 14 shows a t ool
~accordi ng to the present invention, Figure 15 shows an alternative way of

~representing.a stretch of pi pi ng graphl cally in accordance with the

present , ! I Siter Fetad MaSeRrgxetothef Or speci fi cati bn
r ot at?‘@ én%ﬁﬂlvgm %%ﬁ%ﬁ gg% tPCT/aNmOI 00161 Figure 16 illustrates.

a syster’ac&ﬁﬁpai@hgﬁgmmglwhehchm ce of construction nethod and
constructl on par, anet ers. _

10 Flgure I 1]lustrates a known method for producnon of a stretch of plpmg,
Figure 2 illustrates the principles of the f)resent invention,
Figure 3 shows a projected stretch of pipihg according to the known n_ietbod, '
s | ' . o _
Figure 4 shows a proj ected stretch of piping according to the method of the present
invention, ' o ' '
Figure 5 shows the "points of the compass” for the diagrams in Figures 3 apd 4,
‘ 20 ) . | : .
Figures 6 and 7 show two bends with different cut angles and how the centreline is
defined through these, '
Figure 8 shows a tool for measuring rotational angle,
Figure 9 shows a piece of pipe and a bend a.ésgmbled at a given rotational angle,
Figures 10 — 13 show bending of pipes in a bending machine,

3  Figure 14 shows a tool according to the present invention,

Fig_ufc 15 shows an alternative way of representing a stretch of piping graphically in

accordance with the present invention,



~ln figure 1, the pr|n0|ples of the knomn i sonetric nethod of ?r qHp g0
stretch of ing are shown. The centreline of the stretch.o plplng I's
dr awn %030’71%7€k line at 1. In the figure, the stretch SCIAIMMG Uonsi st s
of a first plece of pipe la. a second piece of io pipe.lb and a third piece
of pipe I..c. The pieces of pipe la anq |b are joined via a bend -2, and the

- pi eces of pipe | b and Ic are joined vi‘a a bend 3. The bend 2 has a
predeterm ned cut angle K. The bend is normally produced with this cut
angle in advance, and as such the cut angle is extrenely accurate. The
piece of pipe 1b has a length L, and is also cut in advance. Fromthe
figure, it can be seen that the piece of Is pipe lbis to be joined with
the pi ece?i?fremimomaaymaolribimecifmﬁmedfmtaﬁbhﬂ adgleoardli nates xI, yl, zl in
a systemof co-ordinates - with its origin in the bend 2. The co-ordinates
xI, yl, zi formthe sides of an inmginary parallelepipedic box B wth
ri.ght an SHRE ween two of
t he oppog:l!‘ g:ornet‘r?astés(r)?lS t he%?d% e eth?ﬁﬂé?{) (fggﬁ{‘%h?ﬂ%d?ganer ‘and the
bend 3 |smmnmﬁMBgmmmﬂmte corner. Wth this zo orientation of the plece of
pipe Ib, the cut angle K may be resolved into an angle 1 that lies in the
hori zontal plane, and an angle a that lies in the vertical plane. The .
angl es am figide 9, taépnﬁ@plemmammmﬁmmwo@ufprﬂaucnbga@a&mfat ed by use
of a well-known arrangenent of fornul ae. pel.ayers have devel gped vari ous
t echni quBlIEsre gowgn  pgcenfeliteef PS'ES"FtE]eOfHPWéS ynars.aéblr:kéﬁeatm&t. ng marks

on wal | sga I g S8 & 48 &ypventi onal
spirit | eve fnggﬁﬁg{@:@& ep;nl?%g???ﬁﬁo CO%DQ' 1e for instance
)45 ar e mﬁbmdm&adpi@mﬁpnpedblThctwswswépipmlqtaaélbateapinedﬂﬂ@mddegr ee of
uncerta| and er r rr| ed o [ f.ro the next, adding
SO tﬂﬁ/‘af‘}?é"?& R'P% “41 aaF;)e @P-ﬁg‘ qui ?(i rge. 30 F| gure 3
Shovvs a predetdriinedicuPiriple el mn:reﬁawcﬁﬁahygiohacﬁmﬁm anpletinare used with
the known nethod. For_ instance, it may be seen that the Iength of 150 mm

|s gl v erpdvanpce; apd %ﬁ@dhee}ftapg$ésaxuqmy§¢cggge aﬁ‘elﬁ’ieﬁé"fﬁmﬁé hag.a ¢ angl e of
f
45 1N AeBARd, fha W6kD cltfh oMlnBL HrBR Bt REGOl ol Moo ul thelgiiteBE 2CC OF Pi pe

to a /71276 2 0°'N OV 2003
PCT/ OO Qi mmm tdhbe jomed math| ttxe piede 88pipeni ¢ atra paind Ibgatdd ajrihe beeotignatés 81, The
verti cal tance of .83 on |tutes 1 he Jhei gh th magi hary box,
and t e MesCtrbieplorBF o EEREh ib Ui i 1509 melo b B3,
- zl form the sides of an imaginary parallelep:pedlc box B with right angles, where the

piece of pipe 1b forms the diagonal between two of the opposite corners of the box,

where the bend 2 is in one corner and the bend 3 is in the opposite corner. With this
20 .or.ientation of the piece of pipe Ib, the cut angle k may be resolved into an axiglé g that
' ) ]i_es in the horizontal plene, and an angle o that lies in the vertica]‘ plane. The angles «
- and P are not given in the drawing but may be calculated by use of a well-known
arrangement of formulé.e. Pipelayers have developed various techniques for aligning
_pieces of pipe in the xyz direction. Placing marks en walls and floors and aiming for |
25 these, and the use of conventional spirit levels in order to determine the most comnion
angles, for instance 45°, are among _tﬁese. However all thése techniques entail a high-
degree of uncertainty, and errors are carried over from ene bend to the next, adding up

so that the resulting error may end up beihg quite Jarge.

* 3. . Figure 3 shows a stretch of piping represented by the dimensions that are used with the
known method. For instance, it may be seen that the length of 150 mm is given for the
'piece of pipe 4. The piece of pipe forms a cut angle 0f45°, ina bend 6, with the
adjoining piece of pipe 5, and the piece of pipe 4 is to extend to 2 bend 7 that is 125 mm



are 106 mm and 66 5 Fi gure 2 shows t he pr| nci pl e of the met h?cb Wplzgg?g to
the present invention. This also has an inmagi nary box B drawn aroun he
pi ece wog@ime7d b. This is done to make the conparison RET/NOAIKEOIEHoWN

met hod of Figure | easier, however the neasurenents of the sidewalls of
the box are actually corrpl etely wi thout interest when using the new nethod
according to the present invention. Tle cut angle x is however still of
interest. 10 In figure 3 is also drawn another angle, the angle 6. The

. angle 8 is the angle between the vertical edge 10 of the box B, at the end
~face | 1 opposite the bend 2, and on the posi t i de i elation to the

bend 3, hmmmwand@anm verticgily fyom @ﬁ&eadaﬁ:é'ﬁﬁéf’%glrﬁ%‘%e 085%8”% and the

corner 13 o ehherdtid box t he 15
ges isc‘fnﬁ tﬁ'ﬂ’%’ tI ang’lrga%ﬂe]afr%\een tﬂteﬂsglfeg%%ég?ﬁg%gl | a and-the piece

- of pipe Al 106immaad 469aws t he same stretch of piping as in figure 3 but
here presented by means of the principles of the present method. Looking
at the piece of pipe 4 .again, it can be seen that the.cut angle of the
adj oi n “ﬂ,ggf-‘é@ I Eflod ccdRling th tiRdsiedenDinvertion. Blis lso

. rot atlona angfewgﬁhﬁé&éﬁgﬁ&g&:% iven. The lldaéﬁmn edge M the 106 nm

~ di agonal hasfan itiaginenycbdxdB dragfn arhund giesaphpiplb- iTisds denegoguakethe « he fi gure,

in order toillust e the t caffofnecessary
to give ‘E‘%ﬁ%&”é‘%&’é‘ﬁ?‘%%‘%‘%“m ﬁwﬁ If%% ﬁ&rg%ga]gggt \efﬁéslgllﬁaespgﬁn of orfl pi ng.

At hougmhbglde@ammebaﬁﬁﬂegnhmuglcpmpmﬂpwml tg}tm&tovheoﬂmnpﬂmw in aE

_isonetric raw ng, IS ODbvIOuSIYy, a 0SS eto n ot her .
ways, gthoﬂﬁc@ﬁbﬂﬂﬁ) the RIGSER Pyeriong 'ﬁieé’gf ;e c'E'%srl’c’t g'ﬁrg%ﬂtoﬁéﬁ%ﬁthm pl es of
th d

S )the Vet né gls ag%sgncg,gzgoagpaﬁoge, e.Jé mﬁ%!é"@}'sethgﬁﬁgle beleeed heed i n

conndct or s rk construction, these principles
may al sOverfi€d aﬂga 10 ofithebowoB] &t thel emtbfasc bhoppbatmeuendra,tanégn theonal pl unbi ng

in order to 1. ensur.e an e . of pi pe
bends arRPP@F‘ﬁ?-’f‘%ermrPﬁt‘?'F Ee %‘5)3 ‘iﬁ?"ﬁle]% %%/ngic éen sl om%éll n order
to "'Usbteh A5 ML ddpfieras éltmebeﬁdm{mseﬂufdaeougtmalfﬁmﬁly,ﬂilae bend 20 in
. figure 6 has a cut angle of 90. A first centrellne 21 e endﬁ\/normallyto

t he cromglaeﬁ:tsnmromomleanglerWG@@hPﬁngqf e taqnddhs prese 2003
00/ 71276 PCT/ NCDO/ 00161

Figure 4 shows the same stretch of plpmg as in figure 3 but here presented by means of
o the principles of the present method. Lookmg at the plece of pipe 4 again, it can beseen
~ that the cut angle of the adjoining bend 6 is also here given as 45°. In addition, t_he 38,5°
rotatlonal angle of the bend 6 is glven. The 106 mm edge and the 106 mm diagonal of -
x the eﬁd face of the imaginary box is also given in the figure, in order to illustrate the’
' ) rotational anglé. However it is not necessary to give these measurements in order to
prodlicc, the stretch of piping. Although it is most practical to produce the stretch of
piping in an isometric drawing, it is obviously also possible to produce it in other ways,

e.g. in a plan drawing or as a table.

25
Even though the principles of the invention in the above and in the following have been a
described in connection witﬁ advanced forms of pipework construction, these principles
may also, possibly in a2 modified version, be used in traditional plumbing in order to
ensure and keep control of the correct angles in pipe bends and similar.

In figures 6 aﬁd 7, two bends have been shown in order to illustrate how the centreline
is defined through a bend. The bend 20 in figure 6 has a cut angle of 90°. A first

centreline 21 extends normaily to the cross section at the first opening 22 of the bend



20, and goes through the bend 20 -until it nmeets a second cent 2e0i nev 2403 .
‘which extends. normally to the cross section at the other eni ng 24 of the
bend 28O¥%1¢Hi s case the crossing point 25 between theP‘t.VBQE‘E?fﬂFbI ines
will fall outside of the bend 20. The distance 26 between the crossing
poi nt° 25 and the openings 22 and 24 rfspectivel'y'is the overall |ength of
the bend. Figure 7 shows a bend 30 with a cut angle of 45. Here, the
crossing point 35 falls between centrelines 31 and 33 inside of the bend
30. The overall length 36 of the bend 30 i's shorter than the overall

| ength 2 [ 4 e used to
produce g %{1 g{}%h&%gg}ﬁ?%%%glzﬁ ug{giélglrrl %tgggg&nacﬁﬁ%hgeg%fﬁﬂ%}lg? tdEe pr esent
i nvent i oformEllg td thelcrase Badtivht ik othepbpining/PU. ofAhebbnd @0. Incthifs@ate the i s f or med

Tn the plate 41, |ch cutout has approxi t_eI . .the. same, r.adj us of

cur vat ur SOSIEPYRtye begveen{hg Ry Fenfr bies ol Sllovtsidasel the Bend 20 3he,duat ed degr ee
scal e 44gkiandeehieRvdedatlc Bloafifs bl BuhAw (ﬁ:%n fséﬁ]mf;hmefsym al Wife t he

cut out 42l A(== evgfwl squage f’ one of K lges 45 of evp at ee41,

par al4 elommlklﬁgthpﬁ&etban@entlal to the cutout at 00. The level is a
liquid-filled tube with a small air bubble. The. level 46 is used to
determ ne the . horizontal plane. 20 By letting a mark 47 al ong the pipe 43
be f|usfFlgur‘éﬂsﬂoW@QBertdtﬁHwﬁhahuﬁiﬁxgle&Jﬂ&lW Hege, tﬁﬁrbsikﬁﬁp’dmt[ﬂS&Blﬁ the mark 47
may be-qriented upright angl e along th cir rence of t.he pipe 43
may be ?Péﬁ‘é"ﬁﬂé@f“@ﬁ‘“%%l %?iﬂe\depﬁﬁh 10. 4% ovwaﬁ k{@gﬁﬂ‘b‘tﬁt@ﬂ bedrark 48 is
has beenolifor thil theveldll feh @6 Ptk Bt20.S Shown a part of a piece of

pi pe 50 and a piece of pipe . bend 52 is arranged between.these in such
‘)a mexiner that the bend 52 joins the pleces of plpe 50 and 51. A mark 53 is

made on Lece of Thi & t he
entire I&E{;&GQO ° o] ptgog%&ﬁ'ﬁg‘?mlqemls dufé oentfgl ?@3?%’3%%%%@ simlar
~ mar k54 with thentethod of tch;rmﬂdeé}moﬂ'm'ertwllcoﬁﬁsts of splagst. acumsedt 0 be ori ent ed
4 s ar

" in a set dir c.tlon er,abl war ds. The mark r al ong t he
ihort eebaiguB St rpiea i Trepigts o withh BirSitnas prprimatety Ge SEObFANR Bbd uoner do.
the Iegc&irathmsfaqms@oh@vmamlatmgt@b@ﬁ&@hg@mﬁteahegfeeb&lmmw Il also

face upwards. In order to effect the rotati onal angl e 8 between the piece

of pF peProsued aleng phe guteutd2owith Ppbalfyay along theswow 42; 4 leval irlared i ough t he
nunber S’:ie S E63s 1HBE mIBIA047 124fel to the Tine tangential to the cutout at 0°. The

fevel i is a liquid-filled tube with a smal! air bubble. The level 46 is used to determine the

horizontal plane.

20 By letting a mark 47 along fhe'pipé 43 be flush with 0° when the level 46 is in the
horizontal plane, the mark 47 may be oniented upright. Any angle along the
circumference of the pipe 43 may be measured on the basis of this mark 47. In the
figure, a mark 48 is has been left at 30°. ' ‘

25 Infigure 9 there is shown a part of a piece of pipe 50 and a piece of pipe 51. A bend 52
is azfanged between these in such 2 manner that the bend 52 joins the pieces of pipe 50
and 51. A mark 53 is made on the piece of pipe 50. This mark is a line extending along
the entire piece of pipe 50, parallel with its longitudinal axis. A similar mark 54 is made
on the bend 52. The mark 53 is shaped so as to be oriented in a set direction, preferably

30 upwai-ds. The mark 54 is arranged along the shortest side of the bend 52. Le. if the mark
54 1s also turned upwafds, the leg of the bend 52 to which the piece of pipe 51 isjoiﬁéd
will also face upwards. In order to effect the rotational angle & between the piece of pipe

50 and the piece of pipe 51, the mark 54 is rotated through the number of degrees that



10 NOV 2003 PCT/ NOOO/ 00161 corresponds to the angle S from t?ioﬁgrk .
‘The exact rotational angle is neasured e_ by use of the tool ' Hf?&@.lre
8. “Fi gWMe®/7176- 12 -show a bendi ng machi ne 60 for bendi ngP@/NEMBPHEdT pi pe
61. The 5 bending machi ne 60 conprises a bending head 62 equi pped with a
groove 63 and with a curvature corresponding to the curvature of the pipe
61. The bendi ng nachi ne 60 al so con’d?i ses a retaining jaw 64. Wen the

| ength of pipe 61 is to be placed in the machine, the retaining jaw 64 and
the bending head 62 are first pulled apart, so that the pipe may be :
i'nserted between these. Then the retaining jaw 64 and .t he bendi,ng head 62
are io beapegpands ioghe pagle & fIGMAe MAEK - Jde gXact rotaional angle 1ISTREATIEAS S pe 61,

t he bendj ng head.6 B ted through a certain angle about its.

r ot atioggf‘%gf‘f@‘,eé%&s?ﬁldmﬁ%%%fi,gure 12. This angle of bending corresponds
to the cut angle on separate bends. In figure 10, the length of pipe 61 has

been nounted in the bendi ng machine 60.. A bend, -1 . h ready been bent
in a preﬁlg'afe%l%eh%lfkfﬁ”ﬁg@tdg@s‘?'a% q?e{ﬁ)?f B%}‘?gﬂ%l?’gﬁh"gﬁ’épegé‘s Bific |
rotat] onahgap iﬁ@h_@kbﬁﬁﬁﬁste@ab&ﬂi@h@alﬁaggb?gedm beve G3aindiviidnal  angl e

Is given 1n"the project draw ngs, e.g. own by bend 6 in figure 4.

The, | erytvatoé cquiesponring todhe gureaterg of thseips® k- Ths beadige maghina f0 #8PKk def i ni ng
O rotation. .In order t | 4V : Ll ' angle, it
is nerelcﬁmﬁgﬁeégﬁm%ﬁ%a%%?%gq%? ﬁ&g?kgﬁsfofebq%erdﬂ ﬁ??é’ﬁg’ﬁt‘? Ee correct
Bunger Qﬁeﬁmﬁh_ Rejawedxbatid théisenkimgdic '?@dlmalﬁrmqixﬂledlﬁpm,_tsgiﬂamtﬂl_wtlmmr; maytget .
endi ng _machi ne may, ‘as shown i n fi.gure A a graduate

_ degree dEAsEredRSIWESY Fﬁ?sﬂfﬁ_é@e B %J?ve%‘g@frﬁﬁ%eﬁ%"%ﬁeaéi\ég&lﬁ t he bending

* "yhead,,63 prBphi Bhcihérak iR thé fipé 61. I BrdeP RURNA MBS DS 61 ythé beridiighead(62t he

~“direction, i n Which the previous bend extends, as the_ correct rotational
angl e wiig fotatad tarpugih & coitaie engle abput s rofiiepalaxss asrbgeds figig b2t Thiso ark. An

arbitrary ,nu -_of ' | ﬂﬁﬁﬂﬁ us be bent with great
accur acﬁ%ﬁ?g&gﬁl@grﬁol n oﬁ%étpetﬁ%%ﬁrt]gﬁo%lgg{l% T éeédéqw renent for jointing of
pipes wll therefore be greatly reduced. By the above nethod, it is no

| onger pegessy to think.of ,where in. t I a I e | ocat ed.
The spa?q é@rbg@?ﬁﬁ ’%ﬂg@fo PIRE 663‘%15‘?‘? r@?"\’/lge(r%ll 18319 Efniﬁcendi}%tqg%cﬁ%ﬁﬁwg\ng e Sand
t he s engs fadalieddy! heenpefe 2 pfevitup bendieprdtese/Fhonaw bindibe lmve 2B are

~therefore. no | onger of ) . . . L
specific rotalic?nal angle relative to the existing bend 65, which rotational angle is given

L€

in the project drawings, e.g. as shown by bend 6 in figure 4. The length of pipe may be
pre-equipped with a longitudinal mark defining 0° rotation, In order to give the new
_ bend the correct rotational aﬁgle, itis mei'ély necessary to rotate the length of pipe-
2  through the cbrréct number of degrees about the longitudinél axis. Fof ‘this purpose, the
: ) - bending machine may, as shown in ﬁgui-e 13,be prdvided witha gréduated degree scale
' 66, for instance on the retaining jaw 64 and/or the bending head 63. By this method, it is
no longer necessar)}_to think of the direction, in which the previous bend extends, as the
~ correct rotational angle will always be given as a set number of degrees from the 0°
»  mark. An afbitrary nuxﬁber of bends in any direction may thus be bent with great
accuracy onto a continuous length of pipe. The requirement for jointing of pipes will

therefore be greatly reduced.

By the above method, it is no longer necessary to think of where in the room 2 bend

3  should be located. The spatial position of the bend is given by the rotational angle 6 and
the length L of the piece of pipe. The dimensions of the box B are therefore no longer of
intc;re-st., and a graphical representation of the stretch of piping may be produced by

stating only the cut angle x, the rotational angle 3 and the length L of the piece of pipe.



interest, and a graphical representation of the stretch of pa;@ ngn?%n:_pe
produced by stating only the cut angle x, the rotational arfgle™S‘and the
| engt WD 08F1Xhe pi ece of pipe. Nov 2003 WO 00/71276 PCPONISOPGIEH | 1 By
the nethod according to the present invention there will always be a

reference line oriented in a set direction.. This direction is preferably

‘upwards, and the pipes and bends arld pre-equi pped with a mark that shoul d

face upwards during assenbly. When a bend i$s to be joined to this piece of
pipe with one leg, the bend is rotated about the |ongitudinal axis of the
pi ece of pipe, through the nunber of degrees given by the rotational angle
of the bend. The pipelayer will then know that the other |eg of the bend

“i's poi NtPthi heldg aé@o%aﬁqg% e pREbAtHvendbstHeREwilENapl BESreférepialimeni | | end up

exactly i'n-the intended position. 10 Any errors that occur will no |onger
pr opagatosicnied ithaseh directisanbhis disectine is prefsrdbbnupwardylaed thsrpipesanddiads s al ways

nmeasured _from one set. spati al, directi | ' ' to the
end poi RT° B <EHeP rvé%}lll %%grﬁpﬁ%%sgo%ﬁ%ﬁeg@ﬁg% %%ﬁrﬁ{y‘ )‘iiWﬁ ?’L%F%ﬁéfs shown a
t ool 570 jgpdejsihedtiotthispieee pfFipewithiony faf the bend isrotacdl abooohpr i ses a plate 71

in which is fornmed cutout 72. A nma 73 has en nmade hal fway al ong the
© cut out, lopgatudinglaxis éhqmﬁoiemmwg%wrmﬁ?egﬁgwi%@h%&&| ectronic -

level  yhibfiora) ﬂig&ﬂlﬁﬂe Béhd. TRSpifeigFr 'ﬁ?ﬂ' gfénllﬁkfww thifiNe SfleSRE of thedRh@ i N an

arbitrary angul position by use o push button 75, and nmay thereby

"~ define @spointedhin thendesirad disestion, apd thexexppicessofpipandi enst upmerastiyinthen 76, the

. from t hAD¥ ETors that Rog wi

‘t he hor

| evel na§ ﬁ?’?‘%ﬁf"tn so that the ‘angle shown in the display is relative to
. at plane. The electronics in such electronic |levels are well:
_knowm to a person skilled in the art, and will therefore not be descri bed

in greater detail here“gc.J When the el e troniE tool is used, it. is rotated

Inger RipRaspteh the et pend, a3 e 10'atonal 28818 ¢ shows in

“-the di spf@yberlis iliags R2hstted frdi of@ck sbialiirdcriBR add néthRient@rERGVe 1 Ot at i onal

angle, and a bend nmay be fitted at this angle. The possibility. of setting
the di sioithgendpoint of theipseyionsipiescof PipBssi bl e to nmeasure rel ative angles, i.e.
differences in gles. This nay in sone cases be appropriate. It may al so be

appropriate to store the . _ '
15 In figure 14, there is shown a tool 70 according to the present invention. The tool

comprises a piate 71 in which is formed a cutout 72. A mark 73 has been made halfway
along the cutout, which mark defines zero. The tool also comprises an electronic level
with a display 74. The electronic level may be set to zéro in an arbitrary angular |
position by use of 2 push button 75; and may thereby define 0° in any angular position. |

20 By using another push button 76, the level may be reset so that the angle shown in tﬁe '
display is relative to the horizontal plane. The electronics in such electronib levels are
well known to a person skilled in the art, and will therefore not be described in greater
detail herein. . | |

35 When the electronic tool is used, it is rotated from the zero mark on the pipe until the .
correct rotational angle shows in the display. At this point, the mark 73 will be at the |
correct rotational angle, and a bend may be fitted at this angle. The possibilify of setﬁi:g ’

' the display to zero also makes it possible to measure relative angles, i.e. differences in
angles. This may in some cases be appropriate. It may also be appropriate to store the

30 angies in an intenal memory.

The tool 70 is also equipped with a laser 77 that emits a laser beam 78, for example with

the same angle relative to the horizontal plane as that shown by the electronic level.



30 angles in an internal nenory. The tool 70 is also equi pped)w NovabEgser
77 that emts a | aser beam 78, for exanple with the sane angle relative to
t he hoMOX@M&I6 pl ane as that shown by the el ectronic | evBFI/NOWGORSY 2003 WO
78276 PCT/ NOOO/ 00161 12 Instead of a tool provided with a cutout that is

mat ched to one pipe diameter, it is also possible to produce a tool that

can be used with several pipe dianet des. I n enmbodi nent (not shown) this
tool may for instance have two | egs set at right angles to each other. The

. tool is placed against the pipe in such a manner that each |eg abuts the

pi pe at one point- The tool zero is where the | egs neet. By an electronic
tool, it wll be possible to determne the rotational angle by rotating

‘the too lm&ﬁﬁ‘ﬂé{d | g}bwd@& wﬂﬂ%‘ dukdtid that! ﬁtd'litcﬂclﬂQo SR §iBé Hiahfeter!it B angl e

shows in't and mark the point on the pipe dlrectly opposite the
t ool zerpossm]etd productea taobthatedn l}mpe@“mhé@vmﬂ@l lampgterseluAnpped with a

lsgplglbtelrjd fr{% ﬁ?@%g&g% féxéglsmn?fh arV(‘%I J’leégg'%%tﬁ!gﬂng onewetjgea The

- di stgnc %aélﬁdtﬂ@el"hé o] d4ifed Qgﬁﬁstﬁﬁe pipe i Qich @mtanBé} thatckatinlegabuts ber 79

curvatu

corresponds to the radius of a pe-wi th the_sane, curvature as, that of the
cut out Pipe aBpng poipt Ibeiep! gore iHW éreéhelf%wﬁ'opﬂ’a&ﬁ!&cm%ﬂ? IWﬂi.“f"ool 70
al ong t scri ber
agai nst B?ﬁ@lgﬁpdgt%lﬁg&ﬁ%ﬁ&?% al on t{aﬁgﬁﬂ g&ﬁﬁsﬁég};‘ﬁ% gscl?ﬁ)m c | evel
is rel aunarlethqctmzq%mtamal ariglershpwsan almthbim an@madrthe poigt emthgpipenpyeabl e
fromthg. lSte 71 ttﬁ Q%Fuer pI ates with a cutout of a different radius of -20
of a different dianmeter. It is also appropriate
for 4 he level to be moveable to a conventional straight level, a reel or

other. If so desired, the entire plat th}i | eve beflttedto
anot herlnc‘éfé?fm maghp@%ﬁwémtaw-%m éﬁ' ° ﬁ??é%% %“9}‘ stretch of
2' Pi NG gf @D G01!70, :sléﬁ&:ﬁé%ima%%??@ Tﬂé%cﬂéiéalwecfuiﬁaed%ﬂﬁbn&ﬁson figure

-The advantage of nner of presentation in figure 15 is that it

r equi r eslohgpere edgachhe distanderhskweentthe putaricdga@f gle\rel@r%lm aled the seribsf ¥t i on t hat
S easy to . co n a | t n w thout’
convers'f(fﬁgp g%yf{hfm‘% ft ﬁggg‘é@aﬁr’? oécg%%am ih%tn g‘gﬁgﬁ@'?ﬂe stretch

‘of ¢ piplacing the pipe on a support‘and passing the tool 70 along the pipe WIth the rollers 80

against the support and the scriber _against:the pipe, a mark may be mat_le along a pipe.

As an electronic Ievel is relatively expensive, it may be appropriate for this to be
moveable from ihe plate 71 to other plates with a cutout of a different radius of

0 curvature, matched to p:pes ofa dlfferent diameter. It is also appropnate for the Ieve] to
be moveable to a conventional straight level, a reel or other. If so desired, the entn‘e

plate 71 with the level may be fitted to another tool.

Figure 15 shows an alternative way of presenting a stretch of piping graphically, which
25 may be used instead of the depiction in figure 4. The advantage of the manner of

presentation iﬁ ﬁgure. 15 is that it requires less space, fs simpler to read and gives direct

information that is easy to communicate, It makes it easier to utilise information without

conversions, and it is not necessary to consider the shape of the stretch of piping.

30 Instead of drawing a bend as an angle, it is in figure 15 given only by stating the angie
of bending/cut angle for the bend in number of degrees. The rotational angle is also
given as number of degrees and direction of rotation from the reference direction (up).

In figure 15a, a symbol is shown that illustrates the principle of specifying the rotational



30 Instead of drawing a bend as an angle, it is in figure 15 @i geRgonaf3by
stating the angle of bending/cut angle for the bend in nunber of degrees.
The rofy@tdo®isde angle is also given as nunber of degreePGHNOMPMEL | on of
rotation fromthe reference direction (up). |In figure 15a, a synbol is
shown that illustrates the principle of specifying the rotational 2 0 NOV
2003 WD 00/ 71276 13 PCT/ NO0D0/ 00161 andl e for bends. + signifies that the
bend rotates in the clockw se direction seen in the direction fromthe
starting point of the stretch of piping towards the destination point.

signifi

es rotation of the bend in the anti-clockw s .di-rectionlheDegr'ees' are

count ed dmgderfortbends. pwignifies thetdhs brnd rattes By heGogMSHETCHPRECTHR St ar ti ng

point angl the direction.of adv - inoGBEids Wsd deRndiion peint.et ch of

pi pi ng. &W%°%&°F%§%H@ﬁb&%§¥?%r&gg@l% [l normall'y al sl?g be added to
the dr avd;pg e rothsfbay of ke Beerid inehd dnei-alockeieidirectionl Regrees are coued®B or t he
~building Th which the stretch of piping is to be installed. In the exanple

shown i

nthe ugwerd digection. t he first el enment of the stretch of piping is a

str.aisght- length of 35 nmpipe 91. Th follows a 90 bend.92 that points _
straight up (rotation 0), the next elenent is a_straight _length of 330 nm
pi pe 93, Theodrkowod imlicates3be Mertthgpoint had the diseqtion of pdiageedrent Fﬂrough 90 in the

anti -cl

ockwi se, directign £i.. | Df i Sl bbmidng di rection
of const‘?"&é"t"’i“{ﬂﬁ‘)‘g.tﬁ%ﬂ% ?iﬁﬁlgﬁgbﬁ%r@é&lggrsr ‘é.‘g’ﬁ%i"ﬁﬁeg%?g“fsﬁ of 1060 nm pi pe,
f ol | owed,1hyb@adild t fel@eawingGn bitet tohiefinbihe direivatreldtivetodbesimorthe . e. points
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0 .
S am?low chart show ngz a -system for cal culation.of cut

b bun wiRioB 8 da s NEXHEFRE ST 2 RS for
ﬁﬁ?g&% 6?3% rﬁi;T;Q 93 S%@ggﬁﬁé Hg@s'f $nd 0B Blaf REoeRR rothiRl EiFBighaRdet hr ough a

a“por or a .pocket conputer. Paraneters have

been i npithd dhtirclueiveies dindtitioh (papeimtngtoshe leftiscenindbe diggrtiorof const r uct ed
through bend: 09 adeoisnl AshoRs 2Rn lehdih BFfoch HRIHHAS Hifsdellby'alsoe Dox 100

15

bend 96 that has been rotated through180° (i.e. points straight down), which again is

" followed by a straight length of 492 mm pipe 97. Then follows 2 90° bend 98 thathas

20

been rotated through 0° (i.c. points straight up), followed by 2 straight length of 500 mm
pipe99. ‘ | - -

Figure 16 depicts 2 flow chart showing a system for calculation of cut angles/angles of
bendmg, rotational angles and lengths of pipes for stretches of piping. The system may
for instance be implemented through a computer programrme in a portable PCora '

pocket ébmputer.

Parameters have been input in advancé, which parameters limit what may bej
constructed through bending or joining of pipe fittings (;-eprescmed by the box 100).
This may be a selection of bending radii for pipe bends, overall dimensions for end
flanges, maximum‘ bending radius for the availabie bending machine, the minimum
gripping length' of the bending machine, the maximum straight length'of pipe that can
be handled by the bending machine and other similar parameters. These parameters will
as a rule have the same values from one time to the next but may be altered if the

selection of pipe fittings changes or a new bending machine is obtained.



This may be a sel ection of bending rad|| for pipe bends, overzod r@mﬁ#ons
for end flanges, maxi num bending radius for the avail able be

t he. m wiongemar i ppi ng | ength of the bendi ng machi ne, theP@ENONINISE I ai ght

I ength of pipe that can be handled by the bendi ng machine and ot her
simlar paraneters. These paraneters will as a rule have the sanme val ues
fromone tine to the next but may bd4altered if the selection of pipe
fittings changes or a new bending machine is obtained. 2 O NOV 20Q2 WO
00/ 71276 PCT/ NOOO/ 00161 14 At 101 the user |nputs paraneters that are
specific to the construction site. In a sinp case, this is the avail able
| engt h it Iﬂidhwselymam PM&%E"PW%WW@WQ@WP%H“&?&F Iﬁc?(ﬂfnplf% has been
shown in_or e I I Wev, pABgiaged t hat

di nensi Jfe> eavﬁ%ésbﬁ% fcﬁ%& r{;glla{gf%c Iaé%eg%%@ocﬁ%a?ﬁ%({ he

three- dll@ﬂﬁsmﬁkhdmdm:ﬁdérﬁaﬂhsumbﬂasIlsnayeh@w«h@nalsg bﬁllmgslngliﬂ’etqw pnent, may

be |nput At 104, the user. addi t ‘ﬁ Ehr ecific neters; the
directi &\memsmnﬁé@ﬂﬁhﬁgom%g@géw%ﬂ OF‘ﬁe‘i Wﬁﬁw V- \as et s | 1 | n, and the
dir egt | Gip3Oducf i RhAHerthPARed ot chllipment, Map B irfputli AtI04, e uskrigpatsng  pi pes

i-nstance be a puhp hozzl'e, and outgoing pi pes may.for instance be a
pr es sur additissal kitespeeilie paramelys thexdirectionsafingaseing Fmes ipihs &, Y n the near

| ower co 20 106 d .an 107. At
108 1 a8 paiEen. o PECRRHEN bEABIPLRE infind Ly 2l 2 HROGon OB G D T 1
Thi s mayihe m@x&rmé bby pgmpunogzle hﬁdbvtgemgfplphsmag& foumstanaaberam devi ati on

I s present when the e t est. strai. str tch I ping i s as

I ong as PERSSUE Weseel npzzte. Mﬁbg’ﬁ!&]@s "'I°§“B$ pﬁ’gﬂgl&f 5?@5“)01"0 tﬁe

bendg m&t 1ﬁ ﬁtﬁy&,@g}&ﬁqml S |IIustrat ed by 109, by a bent
)stretch g?%d go %pﬁﬁHere there is a small length of pipe 111 before a

bend 112. ThIS because t he bendi ng machi ne has a certain gripping.length
represe lé,;gfg Qi pei peis
denot edgﬁgs @%‘fi’teg?orf&ﬁg @Jeg&ﬁeﬂ% en %%dgﬁ%%ﬁ ‘h?nﬂlﬁge]rr?g h of pipe 115.
M ni rrurremsedbycg“ivmg ﬂmtyp@afdmnntlﬂrimmﬁml deviption &f present vdwgdert st ra| ght
stretch of p | S as. assi bl m%| gﬁ

bendi ng"’%‘ﬁ'@‘“{ﬁ'ﬁqg? Strﬂggpgﬁe:ﬁ‘s %‘Bﬁ?g%gr%tpofy s’tralqﬁ‘ﬁ? S case is
i1 yst r g wdiy/cltbBglesof tie bendse¢ bs Silallaks gbisxlble.rmhczn‘e xpulhmra:wby s fol | owed

]lc) g| ?Oaggl):)sggga é%%ggﬁlgand & S}n;al ghterle,etﬂgrgps aogmﬁ fn %’plpe ilclq:eforeagal :

bend 112. This because the bending machine has a certain gripping Iength represented
by the length of pipe 111. The longest length of pipe is denoted 113, and is followed by
a bend 114 and 2 small length of pipe 115. Minimum deviation is present when the

20 length of the longest straight stretch of piping is as short as possible, i.e. when the

B ) angles of bending/cut angles of the bends are app;oxixnately straight. This case 15
illustrated by 116. Here, a short straight fength of pipe 117 is followed by a 90° bend
118 and a straight length of pipcr 119, which is agaizi followed by a 90° bend 120 and a
straight length of pipe 121. Selection of the type of deviation depends on several

25 . circumstances. If it is desirable to leave as much room as possible within the three-.
dimensional body 103, e.g. to be used for positioning' of other equipment, as storage

~ space or similar, it is sensible to choose minimum deviation. If this is not essential, but

it is desirable to liniit the total lengfh of biping and avoid sharp bends, it is sensible to
choose maximum deviation. An intermediate between maximum and minimum

30 deviation can also be imagined. This may as an example be expressed as a percentage of

maximum deviation.



straight Iength of pipe 121. Selection of the type of deviation depends on
several 25 circunstances. If it is 'desirable to | eave as nuc 'Uoﬂpva?.ﬂ%
possi blyg ggkyiZ¥n the three- dinensional body 103, e.g. t@deNOBE
positioning of other equipnent, as storage space or simlar, it is

sensi ble to choose m ninumdeviation. If this is not essential, but- it is
" desirable to limt the total |engthlsf piping and avoid sharp bends, it is

- sensible to choose nmaxi nrum devi ati on. An i nternedi ate between maxi mum and

m ni mum 30 deviation can also be imagined. This nmay as an exanpl e be
expressed as a percentage of maxi num devi atjon. WD 00/71276.15 2 0 NOV
2003 Pkt 00apockeing|thsdeine wpmgxpms% h@%l@aﬂ%ﬁ)ﬂ@d‘%%vﬁbs rse as a

speci fication of deyiation | Se.al so ar anet er
in a di PPEhisie dﬁﬁﬂ‘ﬁéﬁ’s pwét?rﬂglaé‘i% g%{%hﬁaﬁcg bgﬁﬁﬂﬂﬁ%ér‘d ﬁg | ongest
. length af g4 B{\-I?\%]&fleﬁgtﬁ%?lpfpedrQﬂ&sﬂﬂ@hﬁﬁ%mmﬁhﬂdﬂgﬁgthatﬁrstlbend| rst bend,

At 122 is sho an exanpl e of maxi mum devi ation when the inconing pipe. lies
in the vy. dlrectlon and the outgoing pipe lies in the z direction. Wen

these piﬁ%ﬂa a?ﬁpefé‘oﬂﬂﬁxd&f]}godeﬂrmoﬁ%% e hbnP@ PPl it dhest r uct i on

nethéds I's desirable to produce a stretch of

pi ping ?Muéﬁlmﬁmmdﬁutgmghxmlxmnmﬁwmwl res | ess work, gives greater -
security against |eaks and saves materials. The systemtherefore perfornms a
calculation (illustrated by 123) order to find out whether the stretch of

Pi pi Ny GAR Bﬁﬁé)é‘é}&neﬂefsﬁabéﬁeeh%uﬂﬁih esgitlhcthe possitde censtruction i s perforned to
find out Vil I's can. be assenbpl ed f om av Iat;{:r tsS. %ﬁe result of
this i smetwdsare chacked put. Aparuledt isdesirab eo‘P?ﬁ?‘ﬁX? P‘ﬁ@??ﬁ%‘t& y 124 and

<™y 125). 15 The hesuferG digdt Jeakts endknown per  se,

~put 'ar eBFEF f?%‘ﬁ’g"é taQEﬂé %i&ﬂegé%g{%e%gv%ut rranuatjl%l#.aéTheetJ t then cﬁooses

(il ustga&ematbﬁalé.ZH-)e dystemeimme foeerptirfogms a galewlatien GH?%“GF?dW @SH‘S of - parts. It
is also possible to.r i pi ng course

20 (111 eleer ey oy pabit S reRoT s iRy bafle P PURYAG: iselligal Bf 10

Shthi s case, the systemnot only
_cal cul atgsifish xsaﬁeef&ﬁ{ea&gﬁmmfwuaﬂmdlsmgn hedssemhblpdforntvaileblepartss al so

calcul ates the rotational ,ang or eac end ¢ ters are
~added t Bhe negultefibis h‘bCO‘BIHE‘HC"E ‘P HsEh Vi3S, dé%ﬁm@ Hred BY5I23 AB135E

15 The algorithms for performing these calculations are known per se, but are very lor_ag-
winded when carried out manually. '

The user then chooses (iIIustrated by 126) between bending and construction by means
| of parts. It is also possible to request a printout of the drawing of the piping course
2 (illustrated by 127) from the system. In this case, the system not on]y calculates cut
angles/angles of bending and lengths of pipes; it also calculates the rotanonal angle for
each pipe bend. These parameters are added to the drawing, such that the pipelayer may
‘eaéily bend or assemble a stretch of piping on the basis of the drawing (illustrated by
1285. Instead of printing out the drawing on paper, it may obviousiy also be shownona
25 display. The parameters may also be transferred to a drawing programme‘ and be used

during construction.

Althoﬁgh the above essentially describes pipes and stretches of piping, the invention
also comprises projection, producﬁon, bending and parts for other long and narrow
1 circular cylindrical or approximately circular cylindrical bodies that are to extend from

one location to another through one or more bends, branches or other, and where it 18

apprc;priate to apply the present invention.



easily bend or assenble a stretch of piping on the basis of izh grﬁw rbg
(illustrated by 128). Instead of printing out the drawing o ga B ,20 may
obvi owbyoal2se . be shown. on a zs display. The paranet ers rEayNabG@IbE
transferred to a drawi ng programe and be used during construction.

Al t hough the above essentially describes pipes and stretches of piping, the
~invention also conprises projectioné production, bending and parts for

ot her long and narrow 30 circular cylindrical or approxinmately circular
cylindrical -bodies that are to extend from one |ocation to another 'through
one or nore bends, branches or other, and where it is appropriate to apply
t he pr eWheh therwarndtfitings iwds@hin tiat®ve,ahiz iptakergoindadebands bROgBING0161 Wen

the word fittin is used in the-above, this.i.s fa ‘1o J ude bends,

br anchi %ﬁmﬂﬁ’éﬁ‘gﬁﬁ armgatyrq %@,otgﬁrﬁﬁq’ﬁ?rédngﬁa '?811%18?&%’15%{01‘8r?en¢°§%¥ o 'be j.oi ned

Wit h t hgipib! 84 siextimplB) iPhIRE inchfleflargiea Bid Rozzlds ittkgrated mithyaarpsf | anges and
nozzl es Integrated wth punps, filters and:other conponents that are

connect Blters andrathersomnonants thab axsicagnectaddo it Aretshod PitdR%nl y - linited by the

f ol I:pwi ng clainms and equival ents-of these. The term pipe will in this

cont'ext be understood in a very general and w de sense, and conprises all

‘bodi es Thetilivention iscarly tintgadibyche fodlowing cpiprsemil watiedlnts pf hedealhetermndr i cal -

Cross sectign nd a certain |longitudi nal extent., to-Although.the

or i noi e ilringhis cpnisethn indsrendin A VeERaFnera! anvide scrsey P BRPPSpe o

descr i bfhohifds With £LaRuRarcyRhdiiaPbedpphkifeRadiftukb tylihdritdlerdss ¥&tioh On Ay
naturally be used  _wherever pipes or pipe-like elenents are to 'be joined in

__a specianile certain lqngatadinghextomd. NOv. 208 WD 00/ ' 71276 PCT/ NO00O/- 60161 17 C.| *a i

4 mAurrethod of projecting stretches of piping or sinmlar, in which the

““str8tch of piping s conprises at least:a first piece of pipe (I a) and a
second Aliheagh thE ppinpipldsi ofithe prestnniniventianrigve in the above primarily been

described in the context of piplaying onboard ships, the invention may naturally be used
wherever pipes or pipe-like elements are to be joined in a specific configuration.



(2) connecting the first and second pieces of pipe, and in ich e.second
pi ece of pipe (lb) is to be oriented in a defined dll’eCtIO\M}fﬁ M]Fh%@g

fitti nge{é@yrigred this direction is to be given by givi ngecr/sebo/odié
parameters of which the cut angle (K) of the fitting is one, ¢c har act e
ri sedi nthat the direction of the second piece to of pipe (I b)
relative to the fitting (2) is deterpfned through in addition to
determining the cut angle (K) of the fitting (2), determ ning the
rotational angle (5) of the fitting (2) about the |ongitudinal axis of the
first piece of pipe (I a) inrelation to a defined spatial direction, as a
paranet e _Fos iha @direction of the second piece of pipe (1b), to be
indicated in a graphic illustration of a piping course. 15 A nethod of
producing -a stretch of piping or simlar, in which the stretch of piping
conprisgs at'least a fitting (2) and a piece of pipe (la), char act e
ri sedi nthat the piece of pipe (la) is 20 positioned mnth one side
‘or i ent ech inathad dEprofrsting piaetrhes of piping drgimilarhia which thagtreto of pipingh has  a

t fitti
90D oS 1 ks e e R B B BBk (ol (110
. the def (2)edngpthg te ﬂistrzhdtsemd p:dcheoﬂ’mpﬂfand)nﬂh/hmmgieeeoétﬁ)i metolﬁplp‘bl tting (2)
‘bei ng maasure%ﬁl n rel atl he, de |ned @1 aﬁ!f cti.on, order to -
“ar r ange(ORE 19; Pf’ﬁ@'e@?)a é‘&’@‘“&fé’t iangd éeé‘f‘f”bﬁtﬁ ined 25 by
Lhe cut g ;?g,:(t g £ of@%aﬁa@&?stdﬁlﬂéhﬁ@%@an&@(x%@ftﬁ?ﬁﬁ%@ﬁﬁ@rd' ng to Claim

2, I nthat a mrk i's made on that si de of
the pi ec:ehoh pi pec( It &) rwhi sheid toif acdhatth&ﬂ:eecﬁe;ﬂpﬁédse@@dpmm al

0 &L Aoty GHTME (Al daiRald GRS AR 7S 0l S,
the fitgikeat dndle (k) bﬁﬂ:e\ﬂﬁﬁﬁg ﬁ@@ief&hﬁu{@fﬁk rotaecal drigld (Byoﬂ&felﬂm (2ypati al

di recti on, the fitting as a specific spatial orientation, and that the

fittingpbpnythe] @grra@la@lewmfdm firshpiete Pt /drhia relationstos qﬁl‘iédﬁﬂa&'é]e of pipe
(1 a) %Eﬁon%gfggg%ﬁn rtﬁ@dfr&‘?iopoﬂﬁe‘ nﬁ%mb%f@be?fb)%@é' ar di stance (6)

from the nmar e prece o
indicated in 2 graphlc 1Ilustranon of a piping course.

2. _
-A method of producing a stretch of piping or similar, in Which the stretch of j)iping
compns&s atleasta ﬁttmg (2) and a piece of plpe (la),
characterised 1n thatthepleceofplpe(la)xs
20 posmoned with one side oriented in a defined spatial direction, the ﬁmng (2), which has .
- a given cut angle (), is fitted to the piece of pipe (12) and the fitting (2) is rotated
| through a pre-determined rotational angle () relative to the defined spatial dlrectlon,
the rotational angle (8) of the fitting (2) beiﬁg measured in relation to the defined spatial
direction, in order to ﬁnange-the fitting (2) in a ﬁre—determined spatial direction defined

25 by the cut angle (x) and the rotational angle (8).

3.
Amethddaccor_dingtoCIaim2, characterised 1n thata
- mark (53) is made on that side of the piece of pipe (1a) which is to face in the defined

30  spatial direction.



correspohds to the given rotational angle (6). Eo A nethod of,di,n one
of daims |- 4, char acter i s i nthat the definedagpawglgn@o

di rect iva® gpS1249. A net hod for produci ng at

pi ping or simlar through bending, is in which at |east one bend
“is bent onto a length of pipe (61) at a given angle of bending (x), ¢c har
acteri sedi nthat the lengthgof pipe  (61) is placed wt
~oriented in a defined spatial direction, that the length of pipe
rotated through a pre-determ ned sel ectable rotational angle (6)
to the defined spatial direction, the rotational angle (S) being
inrelatigpn to the 20 defined spatial direction, which rotational
is a determning paraneter_ for the dlrectlon of the bend (64, 65)

- product i dnmsthod pecosdingteHlaism 297 3i ng, hahd tha&t tt e’ behd (b4, 168) is
‘thereaft Bt Em&k £ mpa@omﬂe ﬁﬂ&%gzj’fhap\%ﬂéh 84 nfatd) (543?“@3 mlaqﬁﬁﬁ&por ding to

C|a|m6

hat a ark |srraeaongo

| east parts opcg/mrebdodiofdy Or

(64, 65)

h one side
(61) is
relative
nmeasur ed
angl e (6)
during

ne SI de of

the | engsﬂmmj dzpacpen,(tﬁ&)itﬂng/lﬁl’ﬁhs aEpdcificsspagal fosientation, whd that therfaiting ()t i al

direction u

of a benB ™

B 3R oheingdiil sRRio6 e Bisc€ OF bibg Ul B ALRE Sk PGl 5

pre- det eﬁfﬂn??ﬂ is %Piﬁ&igﬁfeiﬁhngr&a% %ﬁ@)ﬂ th@iha%l!"?ﬂ & ﬂie';ﬁét@'of gfgiﬁip af it bei ng

. . measured re

ative to t 00/ 71276 CT/ NO

00/ 00161" A

_pi ece ofmnngmnﬁsMaﬂmqmumuownmuﬂmaﬂeﬁﬁast parts of a stretch of piping or

sim l

har acteri sedi nthat it conprises a mark (53)

one side parallel with the |ongitudinal ‘axis, which mark (53) is
a definegl spatial direction upon assenbly of .the piece of pipe (
‘ )deS|gned to be used as a reference mark mhere a f|tt|n9 (52).,is

the i ecA mythas aseordigm)to gpejof Glaims | ridngc (B23 Tid § dt &t &d

threugh a

pre- deteirrH Ny g‘ﬁlﬁhgﬁﬁa@?ém@ﬁﬁg&mﬁg eI ative to the defined spati
I ona

di recti on,

e rota ngl'e (5) of the fitting is measure

to the deflned spatial direction. 10 Afitting for joining with p
- pipe anqéor f|tt|ngs for productlon of a stretch of.

20

al ong
to face in
50) and is
fitted to

al
d relative
i eces of

A method for producmg at least parts of a stretch or piping or smular through bending,

in whiich at least one bend (64, 6_5) is bent onto a length of pipé_ (61) at a given angle of
bending (x), _‘c. h.aracterised  1in thatthelengthofpipe

- (61)1s plabéd with one side oriented in a defined spatial direction, that the length of

pipe (61) is rotated through a pre-determined selectabie rotational angle () relative to -
the defined spatial direction, the rotationai angle (8) being measured in relation io the -
defined spatial direction, which rotational angle (&) is a determining parameter for the

' direction of the bend (64, 65) duriﬁg production of the stretch of piping, and that the

bend (64, 65) is thereafter bent to the given angle of bending (k).

- 7.
' A method accordingtoClaim6, ¢ h aract e T ised i n thata

mark is made along one side of the length of pipe (61), which mark is to face in the

defined spatial direction upon assembly, and that the length of pipe (61), before bending |

of 2 bend (64, 65), is rotated about its longitudinal axis through a pre-determined

rotational angle (8), by the rotational angle (8) being measured relative to the mark.



pi pi ng- or 5|mlar which fitting (52) conprises two or nor e 9 |qquCZUUB ar
acter s.edi nthat it conprises a mark (54) at Ieast S at_or near
t he enH’%?“’@&% of the legs, which mark (54) is to face FGI/HOJUPYIRL
spatial direction upon assenbly of the fitting (52) and is designed to be
‘used as a reference ark where a secozg fitting or a piece of pipe (Si) is
fitted to the fitting (52) and the setond fitting or the piece of pipe (51)
is rotated through a pre-determ ned rotational angle (5) relative to the
defined spatial direction, and the rotational angle (5)of the 20 second
fitting.gr the piece of pipe (51) is neasured in relation to the defined
spati-al "direction. 10. Afitting or piece of pipe according to Claim8 or
9, 25 ¢ R fede &pff;e&'or%;rdiddctn&n of &t léasnpdrisafa td‘ﬂchmﬂﬂ(pmgm shdilarj s ‘a conti nuous

line, e.g. drawn, rinted or scribed . onto. the |ece 0 50, 51) or
the fitténg @52)2 E eATt ot € oftpr i sithgthat {E9HE Waﬂﬂi&%ﬁﬁ 'ga% angl e

al ong t he, ¢fia¢ W{&ﬂﬁ%%@ghﬁ%p&ﬂIM%sms@ fabd i Agefleln @ circul ar

cross secC |on a nmeans o etermnl ng a r ef érence p| ane, C har act
e r iss spatal dmctidnalpon hssemblynas theé pissfipiier(50) aud isdepignediio be heed Asans of

o ect roneivaramichRaA R s T Sl Btk BEPEORS sl if e 00" °"

PCT/ NCD%?&L.QH u&@h ?a re-'ﬁEfé{-d]ﬁéa fRioRhl Agleqs) refative tseidefipedshatial on of a

~ stretch of piping or SI mlar; conprising a , means of measuring an angle

" along thhrectwn;land e egtetiorad angle (&) obtheffi nirigjemesayedyelagiveite thaflgfidedi t h a
circular. s s.ectlon and a neans of determining a reference plane, in

or der togl’ ATECton e ot ational angle (S) of a further piece of pipe (51)
)or apf urther fitting (52) to be connected, .in which the further fitting
(52) or the further piece of pipe (51) is rotated through a pre-deterni ned
rotatiafal angle (6) relative to the reference.plane and the rotational

- angle (8] gafy tflf:igoifnﬂf ifebésto'f e(aﬁél)arﬁﬁmés{"'ﬁriaftfdh&%n@ﬂ'ﬁﬁﬁbtﬂfofpl pe (51) is
10 maasured Peldtt v he re erence pl ane.

piping or similar, whlch h ttmg (52) compnses two or more legs, :

characte rised in thatltcompnsesamark(54)atleast
15  atornearthe end of éabh of the legs, which mark (54) is to face in a deﬁned spatial
direction upon assembly of the fitting (52) and is demgned to be used as a reference
mark where a second fitting or a piece of pipe (51) is fitted to the fitting (52) and the
second ﬁttmg or the plece of pipe (51) is rotated through a pre—determmed rotahonal '

' angle (3) relative to the defined spatial dlrectlon, and the rotational angle (8)of the
20 second fitting or the piece of pipe (51) is measurcd in relation to the defined spaha]

 direction.

10. _ _
A ﬁumv or piece of pipe according to Claim 8 or 9,
5 char acterised i n that the mark (53, 54)1sacontmuous

line, e.g. drawn, imprinted or scribed-onto the piece of pipe (50, 51) or the fitting (52).

11.
A tool comprising a means of measuring an angle along the circurnference of a piece of

36 pipe or a fitting with a circular cross section and a2 means of determining a reference
plane, ¢ h ar a cterised i n that the means of measuring
an angle and the means of determining a reference plane comprise an electronic circuit

with an electronic ievel and angle gauge (74).



13. Application.of a t ool accord| ng to Claim 12 wher e the WE ngg@?%ﬂﬂ?&of
measur ngI e and the nmeans of determ ning the reference plane _
conpri £ an e—f ectronic circuit 15 with an el ectronic | ev&CTAPOQAIC

el ectronic angle gauge. 14. A tool for bending of |engths of pipe, for use
i n production of stretches of piping or simlar, conprising nmeans that are
known per se in order to bend thel enz&th of pipe in 20 given |ocations and
to given angles of bending, c har acter i sedi nthat it is

equi pped with an angl e gauge (66) for nmeasuring the rotational angle (5)

of the length of pipe (61) about its longitudinal axis relative to a
reference point on the tool, in order to be able to bend the Ilength of .

pi pe (6132.in a pre-determ ned, selectable direction relative to a reference
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13,
Application of a tool éccording to Claim 12, where the means (74) of measuring an
- angle and the means of dete:mmmg the reference plane compnse an electronic clrcult

15 thh an elecironic level and an electromc angle gauge

14.

‘A tool for bending of lengths of pipe, for use in production of stretches of piping or

| | sumlar, comprising means that are known per se in order to bend the ]ength of plpe in

20 given locations and to given angles of bending,

) : characterised in that1t1seqmppedw1thananalegaugel
(66) for measuring the rotational angle (6) of the Iength of pipe (61) about its
‘longltudmal‘ axis relative to a reference pomt on the tool, in order to be able to bend the
length of pipe (61) in a pre-determined, selectable direction relative to a reference side

25 of the length of pipe (61). '

15.
AtoolaccordingtoCIaimM,_ characterised in that the
angle gauge (66) is a graduated degree scale arranged on the bending machine around

30 anopening in the bending machine for lead-through of the length of pipe (61).



.« ~direction, available length in_the Y du_egu-en available length in the Z
direction, io direction of [Theconedigh B i\‘e‘ﬂfﬁ nd" di r editi 6hLefS HGtlgbi g
connection, a third storage Gl of - optiongl .paraneters such
as desired deviation for the stretch l pi pi ng, an eval uit azurﬂﬂﬂﬂf or, on
the basis of said paraneters, establishi ng whether or not the condlté%gs
are right for bending the stretch of piping and/or producing i2t 0t NQWn 20
assenbl ed- parts, a calculation unit that, on the basis of the stored

par amet e, 1: deternines the construction paranmeters for the stretch of

pi pi ng, Su S )?ﬂrur |2 bends, as
wel | as F\ﬁ)ﬁteﬂi %P?lgﬂ{lg#hﬁ engteﬁos?cg |g§aﬁﬁgﬁﬁa g[&ggﬁﬁlfﬁgé print unit

for di spbmymmferswhdn bmdﬁbn@machamgfﬁipmgr otahi anal aangkes mnd s lendt hs,
preferably in the formof. a _graphic representation of .the stratch of
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or cut adighensios} of ﬂrmﬁlfdr me&peﬂztble/partseﬂﬂxmndn bbmd raaliust rmmaium gngbmo( 6) for
sai d respective bend. 25 30 AMENDED SHEE
ength and maximum pipe length between bends for a bendmc machine, 2 second
storave device for mput of site specific parameters, such as available Iength in the X
dlreqtlon, available length in the Y direction, avallable_ length in the Z direction,
o direcfio‘nof incoming connection and direction of outgoing cdi_mection, a third storage .
/ | 'dcviée'for iﬁput of optiona] parameters s.uch as desired deviation for t_he stretch of
. piping, an evaluation unit for, on the basis of said paraméters, establishing whether or
not the conditions are right for bending the stretch of piping azld]df’i;roducing it from
assembled parts, a calculation unit that, on the basis of the stored parameters,
15 determines the construction pai'arﬁeters for the stretch of pip_ing, such as bending/cut
angleé and rotational angles for bends,_aslwel_l'és lengths of straight lengths of pipe, and
a display or print'unit for di_sprlay of said bending/cut _aanés, rotational angles and |

. lengths, preferably in the form of a graphic representation of the stretch of piping.

20 ) 17.
System according to claim 16, wherein said graphic presentation inclﬁding a straight |
line for each straight piece of pipe and a marking for each bend, said marking including

 the values for the bending or cut angle (K) for said respective bend and the rotational

angle () for said respective bend. -
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