DR ors

R SRR P e MRS

COMMONWEALTH of AUSTRAI
PATENTS ACT 1952 '_ .

APPLICATION FOR A STANDARD PATENT

We FRIEDRICHSFELD GmbH, KERAMIK- UND KUNSTSTOFFWERKE,
of Steinzeugstrafe 50, D-6800 Mannheim 71,
FEDERAL REPUBLIC OF GERMANY

hereby apply for the grant of a Standard Patent for an invention entitled:

"ELECTROWELD FITTING OR ELECTROWELD COLLAR"

which is described in the accompanying Rggg(n%ﬁ?gk specification.
Details of basic application(s):—

Number Convention Country Date

P 35 40 193.1 FEDERAL REPUBLIC OF GERMANY 13th November 1985

[ pamiing OUFICE
: é\’f@;’:
-0 Ch NG

Cetlecior of Ptlin Mariove j
® .

© wm e seaw e © o as

APPLIC A :
TION ACCEPTED anp
Allowegp . < AMEND

eeviga,, >
R )
LLTTONES

(LT
Mag
b LTION
.

ENTS
..«.;.-N‘:M.._
The address for service is care of DAVIES & COLLISON, Patent Attorneys, of 1 Little

Collins Street, Melbourne, in the State of Victoria, Commonwealth of Australia,

Dated this 12th day of November 19 86

B - )
w- 0” 'y W
To: THE COMMISSIONER OF PATENTS = ccvierernneescsneameeninns

(a member of the firm of DAVIES &
COLLISON for and on behalf of the Applicant).

Davies & Collison, Melbourne and Canberra,



AR T R T QA e

Insert title ot invention,

Insert full name(s) and address(es)
of' Declarant(s) being the appli-
cant(s) or person(s) authorized to
sigh on behalf of an-applicant
company.

€ross ot whichever of paragraphs
1(a) or 1(b) does not apply.

L]
I{a)°retates to application made
by individual(s).
A{b) felates to application made
by «company; -insert name of
%gpliq;ml company.
s

CroSs“ut whichever of paragraphs
2(=yor 2(b) does not apply.

2(a) relates to application made
by inventor(s)

2(b) relates to application made
by company(s) or person(s) who
are not inventor(s); insert full
Jame(s) and address(es) of inven-
- tors.

Iee

®
.

State manner in which appli-
A "(s) derive title from inven:
‘L..\s)

Cross out paragraphs 3 and 4
for non-convention: applications.
For - convention. applications
insert basic country(s) followed
by date(s) and basic applicant(s).

Insert place and date of signature,

Signature of ‘Declarant(s) (no
attestation requirec).

e (3
) B v A
Note: lngti'nlal_k:?lzeratiq‘)\s.* .
e . '. ¢ ; .

200

COMMONWEALTH OF AUSTRALIA’
PATENTS ACT 1952

DECLARATION IN SUPPORT OF CONVENTION OR
NON—CONVENTION APPLICATION FOR A PATENT

In support of the Application made for a patent for an invention
“entitled : "ELECTROWELD FITTING OR ELECTROWELD COLLAR"

XXX
We Georg Konrad SCHMITZ and HANS WERRY, of
Friedrichsfeld GmbH, Keramik- Und
Kunststoffwerke, of Steinzeugstrasse 50,
D-6800, Mannheim 71, Federal Republic of
Germany .

do solemnly and sincerely declare as follows : —

1. (&XWQSXD&XWKXXXXMXM)@X‘XMXXX
or(b) XxRIHbxixedbxxx we are authorized by
FRIEDRICHSFELD GmbH, Keramik- Und Kunststoffwerke

the applicant.............. for the patent to make this declaration onx!'::x behalf.

2. (OX X3 DB MR X KKK QK HK MIHNOK KK
o (b) Wolfgang Sichler, of Sinsheimer Str. 20,
6800 Mannheim 61, Federal Republic of Germany

‘i:“the actual inventor............ of the invention and the facts upon which the applicant............
is

are entitled to make the application are as follows : —

<
The applicant would, if a patent were granted
upon an application made by the said actual
inventor, be entitled to have the patent
assigned to it. '

3. The basic appiication............ as defined by Section I4| of the Act ’:&ﬂnade
Friedrichsfeld GmbH, Keramik- Und Kunststoffwerke .
a
TR S i :
i
............................................................................................................................................... v
..................... !
................................................ L:
4. The basic application.......... referred to in paragraph 3. of this Declaration ;:::x
the first application.......... made in a Convention country in respect of the invention the subject

of the application.

- dayof OCtObgr 1986
Friedrichsfeld
GmbH - Kerhmik- und Kynststoffwerke

Decl t Mannheim thi
_ wangéelnzeugstrasse s 14th

° L]
. * : T vaeeae e
3 2 ® :

. . .
DAVIES. & COLLISON. MELBOURNE and CAN




‘ (12) PATENT ABRIDGMENT  (11) pocument No. AU-B-65092/86
'f (19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 596384

(54) Title
ELECTROWELD FITTING OR ELECTROWELD COLLAR

International Patent Classification(s)
(51)* F16L 047/02 F16L 013/02

(21) Application No. : 65092/86 (22) Application Date : 12.11.86
(30) Priority Data

(31) Number (32) - Date (33) Country
3540193 13.11.85 DE FEDERAL REPUBLIC OF GERMANY

(43) Publication Date : 21.05.87
(44) Publication Date of Accepted Application : 03.05.90

(71) Applicant(s) v
FRIEDRICHSFELD GMBH, KERAMIK-UND KUNSTSTOFFWERKE

(72) Inventor(s)
WOLFGANG SICHLER

(74) Attorney or Agent
DAVIES & COLLISON, MELBOURNE

(57) Claim

1. An electroweld fitting having a body of weldable
thermoplastic material with a heating wire arranged on an
inner surface to which current may be passed for weldirg,
wherein a reinforcement formed as a single continunus
hetical wire winding is arranged on the outer surface of
said body, and the thermal coefficient of expansion of the
reinforcement is smaller than the thermal coefficient of
expansion of said body by at least a factor of 5.
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ELECTROWELD FITTING OR ELECTROWELD COLLAR

BACKGROUND OF THE INVENTION

The invention relates to an electroweld fitting or an
electroweld collar for pipes having a body of a
thermoplastic and/or weldable material, particularly a
polyolefin such as polyethylene, with a heating wire
arranged adjacent an inner surface, preferably wound into a
helical heating coil, to which current can be passed for
welding.

West German published application DE-AS No. 28 23 455
discloses an electroweld collar of thermoplastic synthetic
resin provided with a helical heating coil in the wvicinity
of its inner surface. In order to weld, the wires of the
helical heating coil are connected with a source of current
in order to conduct the requisite welding current to the
helical heating coil. During welding, the surrounding
material becomes plastiz due to the heating of the helical
heating coil. To assure a good weld, a sufficient pressure
between the surfaces to be joined must be maintained during
the welding. This

900209, kxlspe.001,4770442.1
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has hitherto been effected by forming the wall thickness of
the synthetic resin body of the welding collar or welding
fitting appropriately thick. Thereby it is achieved that,
in accordance with the thermal gradients, the radially outer
portions of the body are only warmed a little and remain
substantially solid and rigid. 'The warmed plastic material
in the interior in the vicinity of the helical heating coil
thus cannot flow out. ~Because of the thus relatively large
wall thickness of the weld fitting or weld collar, a large
amount of material was required. Further, the weight and
volume thereby became large, which was disadventageous with

regard to handling, transport costs, storage, etc.
SUMMARY OF THE INVENTION

It is the object of the invention to further develop a
weld fitting or weld collar of the aforementioned type in
such a way that the pressing force can be applied during
welding although a reduced amount of material is used.

These objects are achieved by providing an electroweld
fitting having a body of weldable material with a heating
wire arranged on an inner surface to which current may be
passed for welding, wherein a reinforcement is arranged on
the outer surface of said body, and wherein the coefficient
of thermal expansion of the reinforcement is smaller than
the coefficient of thermal expansion of the body.

By means of the reinforcement arranged on the outside,
an increase in strength is assured in a simple manner so
that the material thickness of the weld collar or weld
fitting can be significantly reduced in comparison with
known arrangements. Because of the reduced wall thickness
of the body in accordance with the invention, a relatively
strong warming effect may occur at the outer surface during
welding, however, because of the oufer reinforcement, any
expansion in the radially outward direction is avoided.
Especially in large collars for pipes with large diameters,

a reduction in

900209 . kxlspe.001,4770442,2
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the wall thickness of the collar body is of particular
importance because of the saving in the amount of
synthetic resin material. The increase in volume which
occurs during welding resulting from the warming of the
body effects a reduction in the size of the inner
diameter of collar bodies or fitting bodies and produces
the desired pressing force in the welding zone. The
plastic material in the inner region warmed by the
helical heating éoil during welding can experience
practically no increase in volume in the radially outward
direction since the reinforcement simultaneously forms a
rigid jacket because of the small coefficient of thermal
expansion 1in accordance with the invention. Rather, a
decrease 1in size of the internal diameter of the weld
collar or weld fitting is achieved by the radially
inwardly expanding material, whereby the required
pressing force on the pipe which is to be welded 1is
produced in the weld-joint =zone. Handling during
assembly or during welding is simple since the operating
personnel do not need to resort to any supplemental
measures. In accordance with the invention, the weld
collar or weld fitting can be fabricated at the lowest
possible cost from a commercially available pipe,
particularly a standard pipe, the inner diameter of which
corresponds approximately to the outer diameter of the
pipe which is to be connected. The wall thickness of the
pipe itself, or also that of the next diameter size, is
thoroughly adequate for the collar body or fitting body
according to the invention, and special manufactures,
particular forms, and the like, can be dispensed with.
One particular embodiment is characterized in
that the reinforcement is formed as a winding or coil of
a wire, particularly a steel wire. Advantageously, the

outer surface of the body 1is provided with a helical
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groove in which the aforementioned coil is arranged and
secured. The coil or reinforcement is disposed in the
helical groove and anchored so that an increase in size
of the coil, as a result of the expansion of the body of
thermoplastic. synthetic resin during welding, is reliably
prevented. The coil is solidly embedded in the helical
groove so that any outward give during welding is avoided
in accordance with the invention. Because of the
arrangement in- the groove and the resulting frictional
holding force, the coil is prevented from becoming loose
and/or spreading in size. The ends of the coil dc not
need to necessarily be anchored or otherwise connected to
each other because, due to the aforementioned friction
between the winding and the coil, a reliable fixing of
the coil is assured. It is also significant that exact
dimensional specifications of the outer surface do not
need to be observed and large tolerances can be accepted,
since the coil is wound on the outer surface in a quasi-
endless process. The cost advantages achieved hereby are
apparent. The extruded pipe cf the next nominal size is
merely cut to the required 1length, and the coil is
subsequently applied directly to the outer surface.
Special end attachments and anchors for the wire ends are
not required.

In one specific embodiment, the windings of the
wire are spaced apart from each other in the longitudinal
direction a distance which is at least equal in size to
the diameter of the wire. This assures that during
welding, on the one hand the projections of material
which are located between the windings will assure a
reliable anchoring of the winding, and on the other hand
the contact force will become too small due to too large

of spacing.
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In a further embodiment the ends of the winding or coil
terminate in a bore, particularly in the control bore of the
weld collar of weld fitting. Any unintentional pulling out
of the ends of the coil during transportation or storage is
thereby prevented in a simple manner. A simple pfotection

against an increase in width during welding is assured.

In significant alternative embodiments the
reinforcement can be formed as a tube or pipe which remains
on the collar or also as a plurality of reusable supporting
shells. The important thing in all embodiments is that the
reinforcement have a thermal coefficient of expansion which
is lower by a predetermined factor than the coefficient of
expansion of the body. It is advantageous to provide a
coefficient of expansion of the reinforcement which is
smaller by at least a factor of 5, preferably by at least a
factor of 10. The reinforcement may particularly be made of
metal, whether in the form of a wire coil or of a metal
tube. Embodiments in which the reinforcement is formed of
fiber reinforced synthetic resin, which is either pressed as
a prefabricated tube onto the body of the collar or fitting
or is built up as a laminate directly on the body of the
collar or fitting and thereafter cured, are also within the
scope of the invention. In this invention the length of the
reinforcement is at least equal in length to the length of
the welding zbne of the heating coil or heating spiral which
is afranged in the interior. On the other hand the maximum.
length of the reinforcement 6f the invention is at most only

as large as the length of the collar or fitting.
BRIEF DESCRIPTION OF THE DRAWINGS
The invention will be explained hereinafter in further

detail with reference to a working embodiment illustrated in

the drawings.

900209, kxlspe.001,4770442,3
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Fig. 1 shows a longitudinal sectional view through a
weld fitting:

Fig. 2 shows an enlarged sectional view of the coil in
the vicinity of the end of the weld collar:;

Figs. 3 through to 8 shows embodiments of the tubular
reinforcement made of a metallic material;

Figs. 9 and 10 shows embodiments of the reinforcement

made of a fiber reinforced synthetic resin.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Fig. 1 shows a longitudinal sectiun through a weld
fi%ting 1 having a body 2, on the inner surface of which a
heating coil 4 is arranged in a known manner. The wall
thickness 6 of the body 2 is comparatively small. The outer
surface 8 of the substantially cylindrical body 2 is
provided with a helical form groove 10, which winds around
the longitudinal axis 12. A coil or winding 14 is embedded
in this groove 10. The winding 14 is inserted in the groove
10 by a so-called endless process, whereby relatively large
variations are permissible with respect to dimensional
tolerances, roundness as well as diameter tolerances.
Special anchor means for the two wire ends 16 are optional.
The weld collar is further provided with a bushing 21 with a
contact coil 19 through which the supply of current to the
heating coil 4 takes place. The contact coil 19 is formed
at the end of the wire of heating coil 4. A further bushing
with a contact coil is correspondingly provided at the other

end of the collar or welding fitting.

The winding 14 which forms the outer reinforcement has
a length 25 which in accordance with the invention is at
least equal in size to the axial length of the heating coil
4. Tlie ends of *he coil 14 have a spacing 26 with respect
to the end surface 28 of the collar body 2. As a result of
this spacing the amount of material required for the
reinforcement can be kept

900209, kx1spe.001,4770442,4
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small. What is important is that the welding zone or the
heating coil 4 be radially outwardly surrounded by the
reinforcement and a radially outward displacement of the
material is prevented. The inner diameter of the collar
body 2 corresponds substantially to the outer diameter of
the pipe 15 which is to be welded. Because of the
reinforcement provided in accordance with the invention,
the wall thickness 6 of the body 2 is substantially equal
to or only a few percent larger than the wall tiiickness
17 of pipe 15. In accordance with the invention, the
wall thickness 6 of body 2 is at most 10 percent,
advantageously at most 5 percent, greater than the wall
thickness 17 of the pipe 15 which is to be connected.
Corresponding to the end of pipe 15 which is shown at the
lefc of the drawing, an end of a second pipe can also be
inserted into the weld fitting 1 from the other side,
i.e., from the right of the drawing, which is to be
connecteﬁaé? pipe 15 by means of the weld fitting.

3 2 shows an enlarged sectional view of a
weld collar in which the wire end 16 can be seen bent
into a control bore 18. This weld collar may be a part
of a_ weld fitting in which, as explained with reference
to Aéég' 1, two or more such collars are provided.
Further, within the scope of the invention, the weld
collar may also be arranged at the end of a pipe, a Y=
branch, a tee, an armature or the like. The wire end 16
is pushed somewhat inward in the control bore 18 in order
to prevent it from being pulled out unintentionally
during transport or at the construction site. The
individual windings of the coil 14 have a spacing 20 in
the direction of the longitudinal axis which is at least
as large as the diameter 22 of the wire of the coil. The
coil, that 1is to say the wire, is inserted in the

helical-form groove 10 in a continuous process. The
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groove 10 is cut into the outer surface with a knife,
whereby accumulations of material 24 are produced at the
sides. The wire or coil is inserted immediately
thereafter, and the material accumulations 24 are pressed
over  the inserted wire by means of pressure rolls or the
like.

surface 8 is thereby assured.

A better anchoring of the _coil in the outer
In igé; 2 the control
bore 18 with the wire end 16 is arranged spaced in the
axial direction from the end of the heating coil 4 only
for reasons of simplicity. The control opening 138 or the
wire end 16 of the coil 14 can, within the scope of the
invention, bepaiganged such that, as explained above with
reference to &= 1, the coil 14 has at least the same
axial length as the heating coil 4.

In the drawing figures to be explained herein-
after, advantageous embodiments of the reinforcement on
the synthetic resin collar b lg‘are schematically
illustrated. 1In accordance with £ig 3, the reinforce-
ment is formed as a tube 30, which is pressed onto the
8 of the collar body 2.

produced metallic tube or a metallic tube with a wzlded

outer surface A seamlessly

longitudinal seam may be used. The tube is arranged in
accordance with the invention with a press fit on the
outer surface of the body 2. For this purpose, the body
is cooled during assembly, whereby the diameter of the
body 2 becomes smalle: and the tube can be slipped on
without any difficulty. Alternatively within the scope
of the invention, the tube 30 can also be heated before
assembly so that a press fit is achieved as a result of
the subsequent cooling of the tube. Fia.

In the embodiment according to Fig= 4, the tube
arranged on the outer surface 8 comprises three closed
ring pieces 32 which are pushed onto the body 2. The

assembly takes place in accordance with the foregoing

-8 -

1o

i Py




10

15

20

25

30

explanation after cooling of the body 2 or warming of the
ring pieces 32. Fla.
In accordance with Big- 5, the reinforcement
comprises a tube 30 which is rolled from a sheet of metal
and has a flanged or turned back seam 34 parallel to the
longitudinal axis 12. Fiag.
In accordance with Eig- 6, a tube 30 rolled
from a sheet of metal is pressed on the outer surface of
the body 2, the longitudinal edges of which overlap and
are connected to each other by means of spot welds 36.
The preassembly of this tube 30 takes place by means of a
combined rolling/stressing device so that during the spot
welding the required prestressing of the reinforcing
sheet or tube is assured. Fie.
In the embodiment according to £ig- 7, the tube
30 is formed from a rolled sheet of metal which has
flanges (sicken) 38 on its two adjacent longitudinal
edges. The connection is effected with a closure piece
40 which engages the flanges 38 with its ‘inwardly bent
back ends. The closure piece 40 is slidable parallel to
the longitudinal axis 12 in the indicated manner. The
tube comprises two half shells 44 and 46 which are
éonnected with a closure piece in a corresponding manner
on the back side which is not visible in the drawing.
These supporting half shells 44 and 46 are arranged on
the fitting body 2 before the welding takes place. After
the welding, they can be removed again and be used again
with another fitting 2. Within the scope of the
invention, instead of the two aforedescribed diametrical-
ly opposed closure pieces, only a single closure piece
ed,
embodiments of:fé%gééﬁ 5 and 6, a rolled sheet of metal
is connected along its longitudinal edges with a single

may obe provid whereby in accordance with the

closure piece 40.
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In accordance with FIG. 8 the reinforcement is formed
according to the invention as a spiral form strip of sheet
metal 48 wound around the collar body 2. The beginning and
end of this coil are either mechanically anchored in the
collar body or attached to the adjacent windings by welding,
for example spot welding.

FIG. 9 shows a significant embodiment in which the
reinforcement is formed as a fiber reinforced tube 50 which
is pressed onto the body 2. The prefabricated tube 50 in
accordance with the invention is made of a fiber reinforced
synthetic resin, particulaerly of a glass fiber reinforced
polyester resin, wherein the fibers are arranged with

plus/minus 45 degree windings.

Finally, in FIG. 10 a particular embodiment 1is
illustrated, according to which a laminate 52 of fiber
reinforced synthetic resin is wound directly onto the
fitting body 2. 1In particular a glass fiber reinforced
synthetic resin which is curable by the action of light or
the action of heat, preferably a polyester resin, may be
used. Also in this embodiment plus/minus 45 degree windings

are advantageously provided.

The foregoing description has been set forth merely to
illustrate the invention and is not intended to be limiting.
Since modifications of the described embodiments
incorporating the spirit and substance of the invention may
occur to persons skilled in the art, the scope of the
invention should be limited solely with reference to the
appended claims and equivalents.

900209, kxlspe.001,4770442.5




O 0 N O U b W N B

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

I CLAIM:

1. An electroweld fitting having a body of weldable
thermoplastic material with a heating wire arranged on an
inner surface to which current may be passed for welding,
wherein a reinfecrcement formed as a single continuous
helical wire winding is arranged on the outer surface of
said body, and the thermal coefficient of expansion of the
reinforcement is smaller than the thermal coefficient of

expansion of said body by at least a factor of 5.

2. An electroweld fitting according teo claim 1, wherein
the thermal coefficient of expansion of the reinforcement is
smaller than the thermal coefficient of expansion of said
body by at least a factor of 10.

3. An electroweld fitting having a body of weldable
thermoplastic material with a heating wire arranged on an
inner surface to which current may be passed for welding,
wherein a reinforcement formed as a single continuous
helical wire winding is arranged on the outer surface of
said body, and the wall thickness of said body is at most 10
percent greater than the wall thickness of the pipe to be

connected.

4. An electroweld fitting according to claim 3, wherein
the wall thickness of said body is at most 5 percent greater
than the wall thickness of the pipe to be connected.

5. An electroweld fitting having a body of weldable
thermoplastic material with a heating wire arranged on an
inner surface to which current may be passed for welding,
wherein a reinforcement formed as a single continuous

900209 ,kx1lspe.001,4770442,6
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helical wire winding is arranged and secured in a spiral
form groove in the outer surface of said body, and lateral
accumulations of material are formed when said groove is cut
into said body, and said material accumulations are pressed

from the outside over the winding wire.

6. An electroweld fitting having a body of weldable
thermoplastic material with a heating wire arranged on an
inner surface to which current may be passed for welding,
wherein a metal reinforcement is permanently arranged on the
outer surface of said body so as to be fixed and
undisplaceable and remains on the outer surface of said body
after completion of the welding operation, and said
reinforcement is formed as a tube which is formed from at
least two support shells which are permanently connected to

each other by means of closure pieces.

7. An electroweld fitting having a body of weldable
thermoplastic material with a heating wire arranged on an
inner surface to which current may be passed for welding,
wherein a metal reinforcement is permanently arranged on the
outer surface of said body so as to be fixed and
undisplaceable and remains on the outer surface of said body
after completion of the welding operation, and said
reinforcement is a tube comprising a plurality of ring

pieces arranged axially adjacent to each other.

8. An electroweld fitting having a body of weldable
thermop.astic material with a heating wire arranged on an
inner surface to which current may be passed for welding,
wherein a metal reinforcement is permanently arranged on the
outer surface of said body so as to be fixed and
undisplaceable and remains on the outer surface of said body
after completion of the welding operation, and said

900209, kxlspe.001,4770442,7
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reinforcement is a tube formed from a coiled strip of sheet
metal.

9. An electroweld fitting having a body of weldable
thermoplastic material with a heating wire arranged on an
inner surface to which current may be passed for welding,
wherein a metal reinforcement formed as a tube from a rolled
sheet of metal is permanently arranged on the outer surface
of said body so as to be fixed and undisplaceable and
remains on the outur surface of said body after completion
of the welding operation, and said tube is secured together
by means of a flanged seam on longitudinal edges of said
rolled sheet of metal.

10. An electroweld fitting having a body of weldable
thermoplastic material with a heating wire arranged on an
inner surface to which current may be passed for welding,
wherein a metal reinforcement formed as a tuke from a rolled
sheet of metal is permanently arranged on the outer surface
of said body so as to be fixed and undisplaceable and
remains on the outer surface of said body after completion
of the welding operation, and said tube is secured together
by means of spotwelds along longitudinal edges of said
rolled sheet of metal.

11. An electroweld fitting having a body of weldable
thermoplastic material with a heating wire arranged on an
inner surface to which current may be passed for welding,
wherein a helical wire reinforcement winding is arranged on
the outer surface of said body, and at least one end of said
winding is anchored in a bore which extends from the outer
surface of said body inwardly into said body.

900209,kx1spe.001,4770442,8
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12. An electroweld fitting according to claim 11, wherein
said thermoplastic material is a polyolefin.

13. An electroweld fitting according to claim 12, wherein

said polyolefin is polyethylene.

14. An electroweld fitting according to claim 11, wherein

said heating wire is wound to a heating coil.

15. An electroweld fitting according to claim 14, wherein
the axial length of the reinforcement is at least as long as

the length of the heating coil.

16. An electroweld fitting according to claim 11, wherein
the end of the reinforcement is spaced a predetermined

distance from an end face of said body.

17. An electroweld fitting according to claim 11, wherein
said body has a wall thickness which is substantially equal

in size to the wall thickness of a pipe to be connected.

18. An electroweld fitting according to claim 1ll, wherein
said winding is arranged and secured in a spiral form groove

in the outer surface of the body.

19. An electroweld fitting according to claim 11, wherein
the ends of said winding are bent radially inwardly and
anchored in radially extending bores in szid body.
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20. An electroweld fitting according to claim 11, wherein
adjacent turns of said winding are axially spaced from each
other a distance which is at least equal to the diameter of

the winding wire.

21. An electroweld fitting according to claim 11, wherein
the end of said reinforcing wire which extends into said
bore is spaced a predetermined distance from an end face of

said body.

22. An electroweld fitting according to claim 11, wherein
said body is formed with a bushing portion between said bore
and an adjacent axial end face of said body, and a contact
coil electrically connected to said heating wire is arranged

in said bushing portion.

DATED this 9th day of February 1990

FRIEDRICHSFELD GmbH, KERAMIK-UND KUNSTSTOFFWERKE
By their Patent Attorneys
DAVIES AND COLLISON
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