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_24dwhyFE§!5‘44 22 372 Process for the fusion jointing of plastics pipes 5 -
ocket for carrying out the process Description The invention relates.

?o»a process and a socket for the 10 fusion jointing of pipe parts of

conparati'vely small dianeter, in particular rade of pdlyvinylidene

di fl uoride (PVDF). Pipes nade of other plastics, such 25 oly¥%

chioride (PVO), cl ean pol yvi nyl chl ori de (CPVO)S d@? €¥ene (PE)

po?ypropylene (PP), ethylene chloro- 15 trifluoroet 44 22 JELTFE),

pekfl uoroal koxyal kane (PFA), polyether ester ketone (PEEK), polyphenyl ene

sul phide (PPS) or the like can also be JOInted to one another accordlng to

the invention. ThErecessffo : isaon Lasth

~jointing g of pipes gadeg FFTP_kethgaP gsegéixgpawewxlﬁegcégpp I's known.
In this operation, the axi y arrgne parts usron-jointed are

aligned in line, but maintaining a certain gap into which a ring made of

the same material as the pipe parts bgsagiﬁgiogfum on jointed can al so be
inserted. The electric socket arranged around the butt joint is then heated

by neans of the electric heating elenent inserted into it. This causes a
sof teni ng of the dmeEntion peslatesl ty -at priecesscand/ ai pockatt foh:ntt&ré ace
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pi pe gap. Thedg@pata:m A parpiauilacemade b podyvdmytli dene ﬁimmﬂda a
Jrg: atively prQpuiged Plipds! adler 0 otk Prautidel’ sudtl 06 PoARriny1ne
chloride (pvC) , clean polyvinylchloride (cpve),
polyethylene (PE), polypropylene (PP), ethylene chloro-
<15 trifluorocethylene (ECTFE), perfluorocalkoxyalkane (PFA),

polyether ester ketone (PEEK), polyphenylene sulphide

(PPS) or the like can also be jointed to one another
according to the invention.
The use of so-called electric sockets in the
20 fusion Jjointing of ©pipes made of high-densitir
polyethylene (HDPE) is known. In this operation, the
axially éligned pipe parts to be fusion;jointed are
aligned in line, but maintaining a certain gap into which
a ring made of the same material as the pipe parts to be
25 fusion jointed can also be inserted. The electric socket
arranged around the butt joint is then heated by means of- -
. the . electric heating element inserted into it. This
S causes a softening of the plastic sﬁﬁerficially at the
socket/pipe parts interface and consequently a fusion
30 . jointing of socket and pipe parts. However, a fusion
jointing does not take place here between the pipe parts
along the pipe gap. The gap remains in practice and
consequently contributes to a relatively pronounced
-disturbance of the flow later taking place in the jointed
35 pipe parts. In addition, in many cases the electric
heating element is exposed in the region of the pipe gap
and is therefore subject to corrosion.
Until now, the technique described of fusion
jointing in HPDE pipeline construction with comparatively



35" pi pe parts In addition, in many cases the electric heating el enent
I's exposed in the region of the pi pe gap and is therefore subject to
torrosion. Until now, the technique deser2bed of fusion jointing in HPDE
pi pel i ne construction with conparatively -2- large pipe dianmeters could
not be used i harge fpipendjiameterg G-fotﬂabantpbla' _n&sq@sﬁarrsthﬁtlfuaﬂehr
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fusion JOI nt qualjty cannot be produced. The object of the inventignis to

provi de a510 thirkneeses; ( whep  Ehankaomy flegkrigpockel bFuRAPBA
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t he 15 i nvefiusdoncjoihe guplébyntadnot be peodpeedii ed. This object is
achi eved according to Pelg! t f ti rts to be
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fusion-jointed are bu I NSt eac ~ot her t he” pFastics plpe
parts artOheaprdcessrof ftheatypsl pentd@naﬂglm tite thagiwning by whigh over

a length of 'Hlééebiéa%cﬁheufuﬂignt ?oh@iﬁé”@ﬁntﬂé \E’é&& Eﬁé@&iﬁfulﬂ?asured

[rom the butt L2 the Risloa "Jolntlng of in particuiar PVOF pipes and

pl astic g particula pip
pipe-like attachment pieces made of such plastic. In’
addition, a socket by which the process according Eo the

15 invention can be implemented is to be specified.

This object is achieved according to the inven-
tion in that the plastics pipe parts to be fusion- jo:.nt':ed
are butted against each other, in that the plastics pipe
parts are heated over a relatively wide region of the

20 butt joint over a length of in each case about 0.2 to 1.0
times the pipe diameter, measured from the butt jo:l.r;.t, by
means of an electrically heated socket made of plastic
and are fusion jointed to the latter, the direct or
relatively narrow region of the butt joint being heated

25 more intensely than the relatively wide region, so that
there occurs not only the fusion jointing of the inmer-
-surface of the socket and the adjacent surface of the
pipe parts but also a butt fuaion jointing of the pipe
parts along the butt joint.

30 The - process according to the invention
'consequently provides for, inter alia, an intensified
heating of the region of the butt joint of both pipe
parts, it having to be ensured that the pipe parts are
butted against each other, that is to say bear closely or

35 flush against each other. Apart from the cylindrical
fusion surface between socket inner wall and outer
surface of the pipe parts covered by it, there is
consequently also a fusion jointing over the pipe wall
thickness. As a result, the heating element, whether



and are fusion jointed to the latter, the direct or relatively narrow
region of the butt joint being heat ed 25 nore intensely than the
kelatively wide region, so that there oc@urs not only the fusion jointi ng
of the inner surface of t he socket and.the adjacent surface of the pipe
parts but al spravbded insithe jfivra iof) af heaeipgpeopd;t a aricre mésh bott

~joint. 30 thi e r g 0 I n R
consequent |y pr?)w]ajés ‘forié) %ﬁ& al |s§%%g%gld1nt gl’jfglhfI%%LE afl ng&%{lﬁe regi on

of the butt Jnm:egtigntagapiw mouresion [is cogsequentdysensuretlat Thae pipe

parts are bUtﬁé&iﬁaﬂ‘é&reﬁf&ﬂ Gn tHekube &Enﬁé&uhﬁéiycéﬂéé' ?ﬁﬁo§5

- flush agai nst each ot her Agart romthe cylindrical_ fusion_ sur
e

between Sockee ¢emEamipat nEYoﬁPEP"g'GPFaEErEF efcthepbepking esidred by
it, thereis consequeﬂéé&:&iﬁg &of lﬁié)n:.ﬁﬁbﬁiéﬂ. oyer itshemyﬁmaiﬂ%i-o-

th| ckness. S eat i el erren ed in N
the formof a ﬁ%%& %"‘c ]g" 3‘ SQ#E& th?s‘””l‘ﬁF??’ BHREt hed
with plastic. pafbﬂpintmarﬁgtbnoufaghenbtttojamtprﬂ.s ssulsjectedntodya

ensur ed. The% éméaggr aL°&ts 9 “F ﬁa;:uggdco gg__ergéyiﬁwnﬁgt 5 be

cont am nat ed conponent eat (ofo) AcCC
i nventi ckQ itthe Sefthuﬁdppd-a&hidﬁed imarehimdomdl removedgkramstle t he
pl astics pipeyjHfhitaal ﬁlibﬁiéﬁ g_geof the butt joint, is subjected to a

pressure of about 1 to after solidifying,of 10 the softened
plastic, is relieved Fals Reblews whish j# provided in the case of the

process according to the invention and, under increased
pressure, bears against the inner wall of the pipe parts
15 over at least the axial length of the socket prevents any
escape of softened plastic into the pipe bore. This
reliably avoids the formation of a disturbing inner bead.
In addition, because it extends at least over the axial
i - length of the socket, the bellows generally stabilizes
20 the pipe parts to be jointed. It prevents any deformation
| of the thin-walled pipes to be fusion-jointed. If the
_process parameters according to the invention are main-
tained, the conditions are corisequently particularly well
suited also for fusion-jointing PVDF pipes by means of

25 electric sockets.

According to the invention, the bellows which is-
used is provided at both of its axial ends with in each
case a ring of larger diameter than the bellows itself.
These rings of plastic have slightly smallé:_r diameters

30 than the pipe parts to be fusion-jointed. With appropri-
‘ate material selection for the rings of plastic, the
bellows can be transported very well to the fusion joint.
Tetrafluorocethylene is suitable as the material for the
rings of plastic. ' ' |

35 The invention is also directed at an electrically
heatable or electric socket for carrying out the process
according to -the invention, which has a heating element
in the region of its inner wall. i

The socket is characterised in that it has



jofnt ed plastics pipe. This bellow which is provided in the case of the
process according to the invention and, under increased pressure, bears
&gai nst the inner wall of the pipe parte 45- over at |east the axial

| ength of the socket prevents any escape of softened plastic into the pipe
bore. This regreateraheatingheutputninothefregiontaf the butterjdisrded n -

addi tion, because,_] e t .l ea oV, t =0l - | e of .t he

socket, the bé o‘\./’vls:%agﬁéra y sf"g’bi ﬂ:%es I&%tt%)é S*Bgiﬁﬁ?fs%%e% nt ed.

It prevents adpvestdomt imereased: hepting ousput jes instroduced dm- jthient ed.

|{ Lhe processoBahTeiee ihe Bt gkt e 42 MO pliph Falke - Lained, the
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condi tions ar nsequently particularly well suited also_for
f usi on-j oPnting PVDF Fhiss napuktmdinithe sotrering coxgreltingsefothieng to

the inventionpjple diid, oV VA £8stu3tUsEd whldl QVikieel afubobh ?Bihﬁ:_&n@(i al ..
ends with in each case,a ring of, |larger di arrete%né__gg\ Ehe be)J ows itself.
These rings oF""§1 Sertipuoussaxial  Jointing £ st PIRRPAXES); pe
parts to be fogcars.oi tiets \Wal amf opecarrgingnuoat althel ednveation t he
rings of plasti L] o A r par,t.ed rve el he ,fusi on
joint. Tetraf F&%?’gg'pﬁ?ﬁgﬁ’e ?@nggﬁ’ggfé Zggt h errat‘é%’é'ﬁ’&]r %:%g&??%gg"of

pl astic. 185 protectedlasrangementn ofs thies hediting edemenin el ectrically
heat abl e or electric o C ' l%?ﬂ%m C | t he
i nvention, which has %'ﬁggt&rﬁgéglg*nﬁfig#t- e regian (;%f&sit?s% ?%ﬁ‘grae\%/a . The
socket is chatgcdistinguighedsini thatsthe heating element is a heating

wire coil which is wound more closely in the region of
-the butt joint than at the two adjoining outer rég:i.ona,
15 thus having a smaller pitch in this région.

The heating element aécarding to the invention
may also be a heating grid or heating mesh, the wires
running radially ;vith respect to the pipe parts being
arranged closer together in the region of the butt joint

20 to be covered than in the two outer regions. An increase
in the heating output in the region of the butt joint can
also take place by the heating wire diameter being
thinner in the region of the butt joint than in the two
outer regions. Finally, according to the invention, the:

25 aimed-for effect of increased heating output can be
achieved in that, with the same pitch of the heating coil"
over the socket, an additional heating wire coil is

. provided in the region of the butt joint.
. Further details, features and advantages of the

30 invention emerge from the £following description of
‘several 'preferred ex'eiuplary ‘embodiments and with refer-
ence to the diagrammatic drawing and the subclaims. In
the drawingz

35 Fig. 1 shows a partial longitudinal section through two
pipe parts to be fusion-jointed with a conven-
tional electric socket according to the prior

- art; '
Fig. 2 shows the same view as Fig. 1 of an elect:l_:jic



greater heating output in the region of the butt joint to be covered than-
inits two outer regions. Wth the invention, increased heating output is.
sintroduced in the region of the butt swfsce of both pipe parts. 5 L
This results in the softening or nelting of the pipe ends, as a result of
which a butt fusihon | sbékiet] acedrditg e the imrention i withf theeplipe pi pe
parts occurs. This way. of carryirn Qut. _.the invention additionall
contributes to the ai RE%—H’OS“’C%& 5#3‘%9'581nﬁ|9§t’ect ed arrangenent of thg
heati ng el emeRig.A3pr eshowsech emedpEied exbofiment odft thei mubjeck of

di stingui shed in that FPH? aeati ng element in a heating wire coil which is

e

wound nore closely in fégion of the butt joint than at the two _
adj oi ni ng5out Bigredi osbowssa repyespntation ofntherppeparationhpf Ehgi on.

The heating el ement aﬁ%@&éhaga'heo&asn'gn\e%ntuh@niﬁ%u%&sa;be a heating grid.
or heating nesh, the Wres running radi ' [

adially with respect o the pipe parts
bei ng arrangeHiSP o8er sheye: er SLATPARY; APGICe 1 Toke g%ﬁ’*'#‘%?n@ 0 be
C(ﬁver ed_ t hanfl nht he twpegaeraeaeflamﬁg B &,Kfrjmdﬂb#,hg_nhpahhngiewrgput in
the region o e butt_joint can also ta ac t atin L&
di aneter bei nsighi HnthJPW’t Ha F@Fﬁ%ﬁﬁ@%u?? jq%ﬁentgv‘ﬁi rﬂg?ﬁ“éiﬁﬁo
outer regbons. Finalldeviceofdrngarvyihg outetheoprocass2acconding- tor
effect of increased hgﬁgi Eﬂvgﬂli:?. c be achieved in that, with the sane

pitch of the heating Corl “over e’socket, an additional heating wire coil
i s provided i RFighe7r cghowsofthehsagket | acaerding: for the dnventien ass and

ggvant ages (_)f t he 30 shbﬂ'ﬁeﬂhi fig.CBEr 48 ah' ggg_a&ggd E@b&%‘ﬂeﬁ&at@@ﬁﬁri ption
15 Fig. 1 shows the prior art for the fusion jointing of two
HDPE pipe parts 1 and 2, which are positioned one'adjoi_.n-
ing the other while maintaining a gap 8. An electric
socket 3 has in the region of its inner surface a heating
wire coil -4. If an electric current is sent through this
20 coil, resistance heating occurs, _with the consequence
that the HDPE parts of the socket 3 and of the pipe parts
1 and 2 adjoining the heating wire coil 4 are incipiently
melted, which results in a fusion-jointing of the pipe
parts 1 and 2 respectively to the socket 3 upon cooling.
25 In the case of the known process, however, the gap 8 is
not filled, and the heating wire coil 4 remains pa:tialiy' -
open with respect to the pipe inner surface and is. '
consequently subject to corrosion. s
. The socket 3 according to the invention is
30 particularly represented in Figs. 2 and 3. In the case of
'the process according to the invention, the two pipe
parts 1 and 2 are butted against each other, i.e. they
bear against each other, as is indicated by the joint or
butting surface 15. '
35 The heating wire coil 4 is wound more closely in
' an inmer region 5, which covers the joint 15, so that a
more intense heat development occurs in this inner regiom
upon heating the heating wire coil than in its ¢two
adjoining outer or relatively wide regions 6. The heating



sever al preferred exenplary enbodi nrents and with refer- ence to the

di agrammatic drawi ng and the subclains. In the drawing: 35" Fig. 1 shows
& partial |ongitudinal section through tawg pi pe parts to be fusion-jointed
with a conven- tional electric socket according to the prior art; Fig. 2
shows the sarrecunmeaso&golne@fo:artm& mangemewekethaceeimﬁgnaﬂn Be

I nvention with_the arts.to befu3|o Qi nted. . Fi . 0, dified
embodi ment of THB Egbj%'@éito Jiuch jthat O% te s9f égﬂtgﬁgﬂn of
the preparati opanf:stheapdozeescn:soatllulgetendbeofnuhatpbpe PpagtsSlsands a

| d , .
bl an viow Fi gf EStnEfl’ thAZ Oy I8, PERSCR0 NGERE bilfes 1 qia 216QIAG" 1T
devi ce forb carb\}thgfua#onhéowbeés!;oaewhdohgeroafher|melai-nSngound g, 7

shows the sockgiapes aadeagtﬁe f&sxbﬂvwihe %Sbihaﬂ&ﬁhé noE' 9he2elé

enl arged representation. hows the prior art _for the USI on

jointing of tvBOPEERE P 5@°Bﬁr?§e 1°%%P§ri%¥che%ﬁ%n$)0%‘ﬁﬁmd°ﬁn%°%?5| n-
ing the ?t hter 3hiaha ﬁp’& %ﬁfﬂﬁ 3t gad 2. Anbﬂinlest{:hﬁ b@g&&{ni%ghaﬁf l ﬂhéhet
region of its in surface eatin 0i el ectric,gurren
| S0sent t hr ougreFaiag apazasien.; aPBritng . the, tviion, s bepfows
consequent@ t hho mdye I hearintroduded datocths ptﬂedbotée esgentpdally
into the region covered by' the socket 3. It is subjected
to pressure, preferably air pressure, at 1 to 3 bar and

consequently on the one hand supports the entire pipe
part heated by the socket and consequently preserves the
15 circular cross-sectional shape of the pipes, since the
admission of pressure makes it bear closely against the
inner wall of the pipe parts 1 and 2. In addition, it
prevents any penetration of softened piastic into the
‘pipe bore at the butt surface 15 of the two pipe parts 1
20 and 2, which at this point are softened th:oughout_, i.e.
extending through the pipe wall thickness, by the heating
output intensified there according to the invention. In
this ﬁay, the formation of an inner bead, disturbing for
later operation, is also reliably suppressed in this way.
25 After cooling down of the softened plastic parts
between the inner wall of the socket 3 and outer wall of ' _
the pipe parts 1 and 2 and also along the butting surface
extending radially at the butting surfaces 15 of the pipe
parts 1 and 2, the bellows 10 is removed from the pipe
30 Dbore after first of all switching off the heating of the
socket. The pipe pa_ﬁrts 1l and 2 are fusion-jointed to each
other to  form a single' pipe, their circular cross-
sectional shape being precisely preserved and an inner
bead and gap 8 being avoided. ' |
35 .As Fig. 4 reveals, the bellows 10 may also be
surrounded in the region of its axial ends by rings of
plastic, which preferably consist of
polytetrafluoroethylene or a similar material which
slides comparatively well in the pipe parts 1 and 2 to be



1-and 2 adjoining the heating wire coil 4 are incipi ently melted, which
results in a fusion-jointing of the pipe parts 1 and 2 respectively to the
esocket 3 upon cooling. 25 In the case. of 1he known process, however, the
gap 8 is not filled, and the heating wire coil 4 remains partially open

Wi th respect ookl ?bgﬁtha”e“rﬁé” bataided aﬁmﬁqwtweswﬁé bg

corrosi on. The socke according to the ipventjion rticularl
represented i RlaBgdc Bhnds3 slightly smal g?rt o@é@% ofc & ngiPg %/he
{R\égngggp, atghﬁak}fyg ﬂlﬁﬁdfﬁft:ﬁnﬂo aich atite lh&dltmsagm ist teablke pubhad.u . e.
arnst_e 0 aSISI |cte e _joint UL Li
surface 15. Sghe ’rﬁei‘h %’ﬁ Q: \#/8 en%ilggc&égggy I n
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-6- can be cobeldbived 16 imesubimgcd’eHP presgures; 11t,iming tanbBdTmde
such that a Cg;iphgl and%ﬁ%“ﬂo@iﬁéﬂebahgﬁeﬂaﬁ:h% itk P CpLastHé Bbe ends

of the pipe pa rmn oint 15, the t d 2
bei ng 5 butt - tkosedy] sgndagt: &héabﬁt(?t aeﬁn&f 18 apdy éﬁﬁiggwﬁhear g&ﬁ?‘talnon

to the fyg OnthH.BhLHGiB‘tiﬁganépéi-aEﬂen$| afé1idbBpC kountediaetinghe the

cylindrical bearing, Surf ace gock tegoand pipe parts 1 and 2. Before the

begi nni ng of Emﬂg terng oﬂe rding to the invention a bellows
Fig. 4 shows a diagrammatic representation of the

preparation for the fusion-jointing operation. The socket
3 has already been pushed onto the pipe part 2. The pipe
15 part 1 is subsequently likewise pushed into ‘the socket 3
from the side opposite the pipe part 2, until it meets
the pipe part 2 centrally in the socket. Beforehand, both
pipe ends are planed flat. Subsequently, ‘the bellows 10
is introduced into the pipe bore under the socket 3. In
20  the case of the exemplary embodiment drawn, the bellows
extends over an axial length which is approx:lmately two
times greater than the socket 3 and consequently supports
the fusion-jointing region of the socket and the adjoin-
ing regions of the pipe parts 1 and 2 reliably after
25 pressure application. The pressure is supplied via a tube
connection at the end 1l. With respect to the rings of" Co-
plastic 30, you are referred to the statements made
above. :
Fig. 5 additionally illust:fates a clamping device
30 12, in which the pipe parts 1 and 2 are clamped axially
in line during the fusion-jointing operation. The bellows
10 is not shown in the case of this exemplary embodiment.
The pipe part 2 still has to be introduced into the
socket 3 by means of the-clamping element 32 assigned to
35 it. L ' :
The clamping device 12 basically comprises a rest
31, on which three clamping elements 32 are mounted
displaceably and fixably. One clamping element 32 each
serves for receiving the pipe part 1, the' socket 3 g_nd



166 10 may al so be introduced into the pipe bore, essentjally into the
region. covered by the socket 3. It i's subjected to pressure, preferably air
Jpressure, at 1 to 3 bar and consequently gn-the one hand supports'the
entire pipe part heated by the socket and consequently preserves the 15
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|ater operation, is al Orf | gbl XdéHgﬁéesf%fﬁé%sédm t:e25:he socket

After cooling down of of T éne astic parts he i nner
t he socket 3 én(ﬁMrimaﬁigof %h%spFﬁErB&PP§°§°arH= %ﬂs r%oﬁg%c he

ggnlsng Zﬁ&f g%%tcﬁegtgel :%mchxglﬂr atztm EHati 06 sarfmevsdaa oh bothpi pe
first of all &kdesWyths f’qq(i?”'rsleﬁfe:ggé romt{; ﬁ'gfipe ¥oc %‘ﬁ%ﬁ'& and
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surrounded i nnelter.cfhe ebcket a&:tacm&bylh hgipofeffﬂ%l ghat the ch
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the actual socket : before Ehe :Eusion-jzoint ng, the
15 jointing surfaces also in this case butting one against
the other and then forming the joint 15. .
 In Fig. 6, a fusion-jointing generator 16 with
bellows 10 and socket 3 for carrying out ti:.e process
according to the invention is represented. The;bellows 10
20 | is connected via the fusion-jointing generator 16 to a
compressed-air source 38 and is then supplied with
controlled pressure, via a line 39, according to program-
ming by means of a bar code to be read in. The socket 3
is connected via lines 17, 18 to the fusion-jointing
25 generator 16 and is supplied from there with electric
power. o ' -
The fusion-jointing generator is generally
supplied with a voltage of 110 to 220 +volts. It supplies
~a fusion-jointing current with a voltage of about 5 to 10
30 volts and a current intensity of about 4 to 5 amperes.
.bep_ending on the data which are stored in the bar code,
which is supplied along with the pipes or the sockets,
the fusion-jéinting time and the fusion-jointing current
are then automatically preset. Values concerning the
35 manufacturer, dimensions of socket and pipe, wall thick-
ness and the consequently required fusion-jointing time
may be stored in the bar code.
The invention shows a way of fusion-jointing
comparatively thin-walled pipes made of PVDF and also_.of



-7- fusion-jointed. The outside diameter of the rings of plastic 30 is
slightly snmaller than that of the pipe parts 1 and 2, into which the .
sbel lows 10 is to be pushed. The bell ows-18 ks arranged Wi th respect to the
butt joint 5 15 such that the rings of plastic 30 are arranged essen-
tially synmet rotheds phdhces;me@aohooither‘rhwha disméter v ﬁKbs’s pligyected

to pressure, b PYYe | r e t ifngs of
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for the fusion-jointing operation. The socket 3 has al ready been p

onto the i pe §naket attachments stopabeut 1¢5.1BscThenaxial) exhent REhed
into the SOCinhe3 dddket et caclemeneoSihethbcppoplrpadt caseuﬂbl labouteet s -
the pipe part ,2 centrally in the oc ket ef or ehand ggt e ends are
‘pl aned fl at. %cﬁ%‘nﬁ% capes b% | BiRe 1 8ipmerare . 3 s the hor e

under the socletial length ofhethmissockethaceording \tenthdi imvientin, the
bel | ows exten v t eI t
greater than %ﬁ’e“}seo&%% fﬂcg{r}géc%’tfgr]rt& ?363‘3%{1%% f’u}séino\rlggjsz)el%%ng
regi on oflO hep.deiWQm eflj sbauti 3§ rtsyilAf i, takowt p@-ﬁaﬂ:ps 0L4and 2
reliably afteiighg obiePiunaranhl TEAEb ows Erah OotY Lidk %ﬂap ??a a

s of astic 30, you

t ube connection at the end Wth respect to the ring
are referred ?&W%F&ﬁhﬁsiﬁﬂﬁﬁtﬁﬁﬁv@ve comparatively short axial

lengths. In this way, it is possible to fusion-joint not
only straight-extending pipes to each other, but also

15 pipe elbows and fittings bot:h to one another and to
straight pipe sectionms.

To illustrate the socket according to the inven-
tion, a preferred exemplary embodiment is once again
represented, greatly enlarged, in Fig. 7. The two pipe

20 parts 1 and 2, which are butted against each other along
the butt joint 15, can be seen. The socket 3 is already
provided symmetrically over the butt joint. Fig. 7
illustrates the pipe parts 1, 2 and the socket 3 in
longitudinal section, only one half of this longitudinal

25 section being represented, as can be seen. In the present -
case, the socket comprises a sleeve 33, on which the oL
heating coil 4 is provided, to be precise in such a way
that the winding spacings with respect to one another are
smaller in the region of the butt joint 15 than in the

30 two outer regions of the socket, so that in this region
' of the butt joint 15 to be covered there is in comparison
with the outer regions an intemnsified heating output of
the socket, which results also in the fusion-jointing of
the butted-together end faces of the. pipe parts 1 and 2

35 along the butt joint 15.

The sleeve 33 has in the region of its axial ends
in each case ‘an attachment 34, to which the two ends of
the heating coil 4 are applied. Electric contact elements
35 are then fitted onto the attachments. These _a_d:e



Fig. 5 additionally illustrates a clanping device 30 12, in which the pipe
parts 1 and 2 are clanped axially in line during the fusion-jointing
-operation. The bellows 10 is not shown ingghe case of this exenplary
enbodi nent. The pipe part 2 still has to be introduced into the socket 3 by

nmeans of the cbpePabfofbeiRitEe ProAEMRALc P the - sdERe€) RN dg¥i Ce
12 basically conprises a rest 31, on which three_clanpi elenegés 35 are
mount ed di spl RRUFHP BRVe: ERaLRfFe Blace Niive é?bénﬁrm%%cﬂ" e%eissor
receiving the gipendédt od, théecpipékpares ahdand 2 8-ThéccphtecPaélementhese
conponent partgs_of the pipe,t: gg- sippn-jointed,are respectively able to
be al i gned and§$i§§ﬁ ?ﬁg?ﬁﬁtﬁga iggeeﬁéﬁéﬁtgaszlﬁh line with one another,
so that these el enent sIarthéiactyahrproduectionhoperatpentof cthecsacketier
for the fusiongjolpLingd.Qp L.Qn Ny ElLG.s (]7 ¢ I esPRii to.
t he socket 3 s%bvx#ﬁ%%PF?g. gésﬁéaréﬁkeé‘g??%&% Ict%ig'l %éqrqséf'%gém ?ﬁe so%ﬁgt 3
shown in Fig. 3iintthe vayidesenibedd the binit sthne created letencap-
attachnents l4ggigedd £RNpEANENE ¥nlQ fudthdd bpereatidi(l anll td tdrenethe
cl anpi ng device 12 _can be dispensed with in casis of nge parts. of smal
dia- meter. THOulRkgo Shak itheEingd socket 3, le PRteripgd {RpEhefexm) ang
f2 are reli@mbl yarson! el aﬁﬂnabtdﬁge(iddﬁdﬁésacfﬂahtsehﬁetsa&d)aﬂgie phe- -
. fusion-jointin t he_15 | Oi nLi surfaces. a in this case butting one
agai nst t he otﬂ'&?e‘gn?fhﬁﬂégo?%i %etﬁg"?bﬁ}slgg'
' It must further be emphasized that a socket 3
which is particularly protected against contaminatipﬁ by
the integrated heating coil 4 is obtained if, according
15 to the invention, the heating wire from which the heating
coil 4 is wound is coated with PFA before its integration
into the socket 3, that is to say before the winding-up.
~ onto the sleeve 33, and if the actual socket 3, including
the sleeve 33, is formed from PVDF. PFA has a somewhati
20 higher melting point than PVDF. In the fusion-jointing.
operation, the sheathing of the heating wire is therefore
softened less than the PVDF ofl the socket, so that any
free material particles of the heating wire are held back
in the PFA sheathing. With such a socket, in an advan-
25 tageous way, pipe parts 1, 2 made of PVDF are also
fusion-jointed. It ie sufficient if the PFA coating of T
the heating wire has a thickness of about 0.1 mm.



I'h Fig. 6, a fusion-jointing generator 16 with bellows 10; mW ml mlf
carrying out the process according to the invention is reﬁa ﬁ ,H |ﬂ“' '
<bell ows 10 20 i s connected via the fusion-jointing generptor®16 td a® *
conpr essed- ai ce 38 a .S, then su wi t.h contrall ed ure,. via
a line 39, acclordlLi%@cT"‘a fBFEB‘? W&Tﬂfﬂﬁg"s&‘% 03 énﬂagay ¥ small

The socketdi@meter,cinnpartitwldr wiade lof pelyvinylidése diflubtide (P¥DEH); having ithe) féllowing

- generator and is supplied fromthere with electric power. The
fusion-join generator is generally supplied with a voltage of 110 to
220 vol ts. qphsu@splaeparssmhq fusiontipigted are butted againstieachlathere of about 5
to 10 30g VO'thé H&éﬁsintélréﬁtw% e@eﬁi@n%f@ﬁ@ﬁﬁt?fomp%%f‘ﬂ' ng

on the data ar oedlnth ar c | ¢ p|e

the pi pes lsvvgﬁwi &qieqageab%%sq 0¥ 05 piperaviie.fiamee mEaEa oM the e
current arbutt joiit, By nsans bf ah klecpicaiy heatddhbocket madecsft plastie mﬂeirélﬁmon-_]omted
manuf act urer, nensi ons of socket and pipe, wall thick- ness and the

consequenttf);’h? bred fusion- jointing time may be stored in the bar code.
The invention aselatively naryowfregioni afrthe butitjoint beingpheatedi moteyintensivelyathaacthe

o OBt ol S oBliiagba o€ bt oo s e
i s about msutfage of GQW%@H ¢ mrﬁlﬁ%\o tthe PIRscRartssbefealse jaybutt Hu
anount s t Goiliaiplof $hé pipd Partialonf e Biftt joirst,

2. Process according to Claim 1, characterized in that a bellows is arranged
inside the plastics pipe parts in the region of the butt joint, is subjectéd to a pressure of

15 about 1 to 3bar and, after solidifying of the softened plastic, is relieved and removed from
the jointed plastics pipe.

3.  Process according to Claim 1 or 2, characterized in that polyvinylchloride
(PVC), clean polyvinylchloride (CPVC), polyethylene (PE), polypropylene (PP),
ethylene-chlorotrifluoroethylene (ECTFE), perﬂuoroalkylbxyalkane (PFA), polyether

20 ester ketone (PEER), polyphenylene sulphide (PPS) or the like is used as the matenal for
the pipe parts and the electric socket. :

4, Socket for the fusion jointing of plastics pipe parts of comparatively small
diameter, in particular made of polyvinylidene difluoride (PVDF), having an electric
heating element arranged in the region of the inner wall of the socket, characterized in

25 that the heating element has in its region covering the butt joint of the plastlcs pipe parts
greater heating output than in its two outer regions. :

5. Socket according to Claim 4, characterized in that the heating element is a
heating wire coil,- which has smaller winding' spacing in the region of the butt joint to be
covered than in its two outer regions.

30 6.  Socket according to Claim 4, characterized in that the heating element is a
heating grid or heating mesh, the wires running radially with respect to the pipe parts
being arranged closer together in the region of the butt joint to be covered than in its two
outer regions.

7.  Socket acéording to Claim 4, characterized in that with the same pitch of the

35 heating wire coil, the heatmg wire diameter is thinner in the region of the butt joint than
in the two outer regions. ' :

8.  Socket according to any one of Claims 4 to 6, characterized in that, with the
same pitch of the heating wire coil, an additional heatmg wire coil is provided in the
region covenng the butt joint,

[LibT118066:40C 110f2



5" socket attachments to about 1.5 nm The axi al extent
attachnments in the preferred case is about 7 to 8 nm H"‘leﬂﬂmﬂpﬂm”m
edi aneters of 20 to 35 mm the axial Iengt1b of the socket aecor ||.ngn Ost

' ti ds, t bout th d f 1

bl po. i anet or sSof 40k SGEHBE 186mHARe A5 GHIS Ag0it haEieHRL Ot Fat U FHR of
It foll OWSaiuhDImgtHﬁﬂstiﬂﬁldé hﬁmﬁeh&m@@n% agl.to the invention have
conparatively or I, al In.this I

Fuer one of nt  ndb ofieeee Bpenrfild i Tnatahof Shafpeitsed sh shd MEIAL of abfl lngth 1
pi pe el bowﬁleamsidéldimetgsmlibc base ®f arpipeadiatmieter ofi about 3040 3amghis ghopt 1de de ithens .
1o 11 UStY @A Jfhif RAAK BlanfthtrUr BbBGk 5 tol i¥Bmink Yibiout 045 10 B LT of T ed

exenpl ary e 'S once, agal n represente great y. enfarged, in Fig.

7. The two pi pdl20Sockskaceordingtp any gRe of Glatms)dttoel0.agharacierizedcin tahdk is |
al ong the fB\)iddd% , orf Bith RRieS ¥th: sofk&t a&aamtm@of siallef Gaehhess as/a HeMing

symmetrically oyer but t tes.th
and the so s§> i the P@ﬁ@%&#ﬁﬁ?“%@bﬂg@ﬁg% eﬁ%ﬁ‘ﬁﬁ M?ﬁ%gﬁt ?cetlandz
| ongi t udi nabckébattachmenisate identicalr epr esent ed, as can be seen. In the present

case, Uhé, SOcKgh UMY Rl 67Uy She AICHBRSN 5917 Bk in‘® the
dink, 0y

provi ded,” to bé precrse e wnding s
respect t oheatingaelomont 1Samang¢dlmethe |rnglphe)frtbg|1m¢rcﬁlrﬁa¢@ Oﬁtﬂflft S?lehtmsl® thean
in the 30 godpap outer regions of the socket, so that in'this region of the

butt joint 15 to be covered there is _in conparisQn with the o gi ons
an i ntensi f i ed 1AeaBelgWsOneAERE PHE theRneess: r&qgrt@saﬁb't%nea‘i’ éﬁmﬁs% )

f usi on-j oi ghird@efited h&h@w&é%ﬂbﬁgﬁmm@ﬂcﬁdmm piirity silicone eubber tvitila avdl 2
3% al o thlcr;lmelgsiJ ;[) Bout 'ftS t%SZ.Smm.

14. Bellows according to Claim 13, characterized in that it has in the region of its
axial ends a larger diameter, corresponding essentially to the inside diameter of the
plastics pipe parts to be fusion-jointed, than in the region lying in between. .

15. Bellows according to Claim 14, characterized in that rings of plastic made of

20 polytetrafluoroethylene are arranged in the region of its axial ends.

16. Process for the fusion jointitlg of plastics pipe parts of comparatively small
diameter, substantially as hereinbefore described with reference to the accompanying
drawings. '

17. Socket for the fusion jointing of plastics pipe parts of comparatively small

25 diameter, substantially as herembefore described with reference to the accompanying
drawings. '

18. Bellows for carrying out a process for the fusion jointing of plastics pipe parts
of comparatively small diameter, substantlally as hereinbefore described with reference to

the accompanying drawings.
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HI° SHEET HAS BEEP

'I‘ﬁe sl eeve 33 has in the region of its axial ends in each.casefla

attachment 34, to which the two ends of t'he heatl ng c0|I 4 arellapg B PLA—QED
¥l ectri ¢ .cont act Padosvess ¥ the fumiv gin plagticsd pipes These '

are operations in taq!ed fl i Uad Al g;sgo

t ake pl ace before the‘ccﬂ%‘%ﬁ'%ﬁwr%m; rts 1 and

2. The contact elenents 35 are connected to the lines 17, 18. lsS}“""“'I"SB%HRe

I n-the actual production operation of apjBerageket 3, af ter arrang ml
heating coil 4 and the terninals 35 in the way described, the un

created is encap- sulated.in plastic in a further operation and a further

moul d, so thag ﬁ@scébaa‘fofoemtf@swn Of 4 3G | ldf pipe @edtitns duawm A
connecti ng socket 36 |s at the sane tihe pro:- tca!gggg f gﬁﬁ

terminal s 35. apg fhEEd PSPt'hé-P ?@tgﬁﬁ‘l’é"ﬁrzé?f‘dﬁeﬂ xet83
particularly phat gebedsagadmdangt a6 eHe ormbgntimumutediheahang coi |
4 is obtained ccordi

h h
whi ch the heaF#ﬁgpgﬁFFdangthﬁﬁat Sgteggg; g’\égnaéﬁeﬁﬁé %ip g?éhln gsgﬁlc ?eé; g.{r: on
into the socksbcRett {20 ,i whiiehs basvdintensifiied rheating owtputhinstheve 33,
and if the aCL%gioaggietaﬁe bRELUGiGald® E19PY CalS 1 dantl Xl I£hboBREVDF

PFA has a sone her. mel ti ng poi nt_ than
f usi on-j oi nt i heinpéngt 4’-‘6510?”@% ReytSIRRPTIeS H@%%&rm ShPsiPﬁéﬁiSf ore

sof tened | esspihan pEE1&VEF (@.fo)t hiad®Clbet .51 ddid aﬁubi;&-ee mcﬂlehe
particles of t e_heating wr e hel d bac pfa chFA til ng; . Wth such

a socket, in @Reiipgndown o he 'softene _
removed again from the pipe.

Fig. 2



e s

25s& tageous way, pipe parts 1, 2 made of PVDF are also fusion-jointed. It
is sufficient if the PFA coating of the heating wire has a thickness of
about 0.1 mm 11 1. Process for the fusion jointing of plastics pipe -
parts of conparatively small dianeter, i,n,particular made of polyvinylidene
di fl uoride (PVDF), having the follcwwrmﬁkfgg the plastics pipe parts to
be fusion-jointed are butted agai nst each other, 5 - the plastics pipe
parts are heated, in a relatively wide region of the butt joint, over a

|l ength of in each case about 0.2 to 1.0 tines the pipe outside dianeter,
nmeasured fromthe butt joint, by me@ps of,an electrically heated socket
made of plastic and are fusion-joi nf ﬂglo ‘the latter, a relatively narrow
region of the butt joint being heat ed re |nten5|vely than the 10
relatively w de region, so that there occursynot only the fusion jointing
of the inner surface of the socdét and the jacent surface of the pipe
‘parts but also a butt fusi% : plpe pgrts along the butt

- joint. 2. Process accordi ed in that a bellows is
arranged inside the plasti gqn of the butt joint, is
subjected to a pressure of dfter solidifying of the
softened plastic, is reli« oi nted plastics pipe.

3. Process according to i 'haracterizeo in that

pol yvi nyl chl ori de (PVCO), i chlorlde (CRVC), polyethylene (PE),
pol ypr opyl ene (PP), ethyl-¢ N g+t (ECTFE) ,

per fl uoroal kyl oxyal kane (PFA), polyeth 20 ester ket one ( PEER)

pol yphenyl ene gul.phi (PPS) or the LiM} is used as the material for the

pi pe parts andt#ﬂ el&ctric socket. Socket for the~khusiof jointing of

pl astics pipe par of conparatively snall di aneter, ¥nlfdutdcul ar made of
pol yvi nyl i dene di VDF) , having an eIectrlc heat1 ng el enent
arranged in the nner wall of the sockeB ch?;actfflzed in

|
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25 that the heating elenent has in its region covering the butt joint of
the plastics pipe parts greater heating output than in its two outer
regions. 5. Socket according to Claim4, characterized in that the heating
element is a heating wire coil, which(za arlif;]maller wi ndi ng spacing in the
region of the butt joint to be covered-th fnits two outer regions. 30

6. Socket according to Caim4, characterized in that the heating el enent
is a heating=g¢id heating mesh, the wires running radially with respect
to the pi peP al ng arranged cl oser ether in the region of the butt
joint to be covered t han |n s two ou%gi ons. 7. bdket according to

Claimd4, character@‘pd in mpt, wth | sgme pitch of !u.m. 35 heating wre

coil, the hea g rie di ampEer is tyi n the regi onfg j oi nt

than in the tyw outpr reio 8. S0 ﬁcordl ng to .ﬂ Al N 4

to 6, characterized|i .ﬁ_&"A t he \sRFEIHI t ch of the -": L ng il

an additional |heati gt TE ¢ ofxi ded Hlo - 2

joint. [err] | 1 _a acccrdlnto any one r‘ Caips 4 to
6, characteriyed inthed its ratio of ia@lengih to its i nsile di

is about 0.2: 1 to 1f P0. Socket accof di ng

that the ratip of i al "N 1o -‘_ si da ] o amete l; hse of| a pi pe
di aneter of apout %E to 35nggli s abouy [~ in the 5 cas f an|inside
di aneter of a N*o 160 i%é‘labut 36 ®| socket adcor di ng
to any one of Cains 0 l! char el i zedn hat 3% prow ged
integrally on both-'sid wi ¢ socket attpbhme er thi ckness as a
hol di ng nmeans for the pipe parts to be fjugi on-j oi nted a in that the

i nsi de di aneters of socket d socket atdchnments are igdgntical. 10 12.
Socket according to any ong Claims 4 to 11, characterized in that the
heating el enent is arrange¢ the region of the inner surface of the
socket inside the socket.

Fig.4 ;. R3H
‘]‘]l- _ | ] Il |.
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13. Belt ows for carrying out the process according to any o eREﬂL/’@EME?tT'QHEET
to 3, characterized in that the bellows is produced from hi purlnyl3 QR
silicone rubber with a wall 15 thickness of about 1.5 to 2. jriate 4 -

according to Caim13, characterized in3that it has in the regfom of ItsS
axial ends a | arger dlaneter correspondlng essentlally to the inside
di anet er -of thEEQcesas intimd cof | plast]

region lying in bet‘ﬂ%ﬁi‘s&é:tBeﬂaPV\Ea A4 characteri zed
~in that rings of plasiic na are arranged in

p
the region of its axial ends 16. Process for the fusion jointing of
pl astics pipe parts of conparativel Whifakedi aneter, substantially as
herei nbef ore described with reference to the acconpanyi ng draw ngs. 17.
Socket for the fusion jointing of plastics pipe parts of conparatively

small 25 dlmlﬁweaslmfaE&éaEﬁdzéﬁ ﬂmgefdzr DIPRS Fedtabni (L, &)erence
to the acco nﬁ'ﬁ idravm ng{s 8%%3 garr L ng,out, a process for
the fusi onﬂ g BESp) 2% PR %f° O‘F?é(?at teApserdbedy anet er,
subst ant i alThe gréeessnhetordites o belte idventicn edegsists hgnammanyl ng
draw ngs. [fd ]plérzecﬂffat pipe pieces are covered with an electric -
socket (3), which has intensified heating output in the
region of the butt surface (15). At least the fusion- -
jointing region can be supported radially from the inside
by a bellows (10) made of silicone rubber. After the
cooling down of the softened plastics material, it is
removed again from the pipe.

Fig. 2



