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(57) Abstract

The present invention relates to 
a welding mould, intended to the butt­
jointing of two metal parts by casting 
a molten filler metal in a print defined 
by a mould. At least one of the mould 
elements (12, 13) comprises a keying 
member (17, 18) which is conformed 
and sized in such a way that it can be 
engaged in a space (8) between the two 
parts (1,2) only when the latter are mu­
tually spaced apart with a mutual spac­
ing at least equal to a predetermined 
value so that, only in these conditions, 
the mutual assembly of the elements 
(12, 13) of the mould (10) around the 
parts (1, 2) to be welded is possible.
Application particularly to weldings of 
railway rails, concrete reinforcement el­
ements and metal sections.

(57) Abrdge

La pr6sente invention conceme 
un moule de soudure, destiS 
& l’aboutement de deux pieces
rStalliques par coulde d’un m6tal d’apport en fusion, dans une empreinte ddfinie par un moule. Au moins l’un des 616ments (12, 13) du 
moule comporte un organe de calage (17, 18) conformd et dimensions de telle sorte qu’il ne puisse s’engager dans un espace (8) entre 
les deux pieces (1,2) que si celles-ci pr6sentent un dcartement mutuel au moins dgal & un dcartement mutuel ddtermiS, pour n’autoriser 
qu’il cette condition l’assemblage mutuel des 616ments (12, 13) du moule (10) autour des pieces (1, 2) & souder. Application notamment 
aux soudures des rails de chemin de fer, des armatures pour bdton et des profiles nStalliques.
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WELDING MOLD AND PREHEATER DEVICE ADAPTED TO 
COOPERATE WITH IT

' The present invention concerns a welding mold for 
butt-jointing two metal parts, such as railway rails, 
having a specific mutual separation to define a gap 
between them, said mold comprising a plurality of 
refractory material components adapted to be assembled 
together to nest locally with the two parts and to 
complement each other so as to delimit with them, around 
said space, a molding imprint adapted to receive a molten 
filler metal.

The molten filler metal is generally obtained by 
aluminothermic reaction and molds of this kind are used 
to butt weld diverse metal parts, usually bars of 
constant or approximately constant cross-section, namely 
not only railway rails but also concrete reinforcing 
rods, metal beams, etc.

Experience of this method of welding indicates 
that, for the quality of the weld, it is important for 
the gap between the ends of the parts to be welded to 
have a specific dimension with certain tolerances. If 
the gap is too large, the volume of filler metal is 
insufficient to fill it entirely, although this defect is 
obvious when the mold is opened, so that it is evident 
that the weld must be done again; however, if the gap is 
too narrow, the defect is not visible and is not detected 
until a later time, after the railway track or other 
structure is put into use, in the form of a fault that 
must be repaired urgently.

What is more, the welding molds currently available 
on the market, in particular for aluminothermic welding 
of rails, can be placed in a position such that they are 
not correctly centered relative to the gap, which means 
that any pre-heating of the rail end pieces or
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other metal parts followed by their heating by the filler 
metal are effected under different conditions, 
compromising the homogeneity of the weld.

To prevent defective centering of a welding mold of 
the type indicated in the preamble, FR-A-2 374 127, which 
is the basis of the preamble of claim 1, proposes that at 
least one of said members include, inside the imprint, at 
least one spacer member shaped and sized so that it can 
engage in said space if the two parts have a mutual 
spacing at least equal to said particular mutual spacing, 
in order to enable nesting of said member over the two 
parts in a particular relative position and mutual 
assembly of said members and to prevent it engaging in 
said space if the two parts have a mutual spacing less 
than said particular mutual spacing in order to prevent 
nesting of said member over the two parts in said 
particular relative position and mutual assembly of said 
members .

With regard to the nature of the spacer members, 
FR-A-2 374 127 teaches a fusible nature so that it can 
become incorporated into the pool of molten filler metal 
that envelops the projection that they form inside the 
molding imprint, between the metal parts such as railway 
rails, either to add to the mass of this pool if they are 
chosen with the same composition or to add to its 
composition if they are chosen with an appropriate 
composition.

This melting followed by incorporation of the 
spacer members into the pool of molten filler metal 
during casting of the latter into the welding imprint 
necessarily degrades the quality of the weld since the 
presence of the spacer members, still in the solid state, 
at the beginning of casting of the molten filler metal 
impedes the distribution of the latter in the imprint 
and, in particular, degrades the quality of thermal
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exchange between the latter and the parts to be welded, and because the 

material of the spacer members, once melted, cannot be incorporated into the 

pool of molten filler metal in a truly homogenous fashion.

The present invention addresses the above-mentioned inconveniences 

5 and, to this end, proposes a mold of the type indicated in the preamble and in 

which at least one of said components of the mold includes, inside the imprint, 

at least one spacer member shaped and sized so that it can be engaged in said 

gap if the two parts have a mutual separation, at least equal to said specific 

mutual separation, in order to enable nesting of said component over the two

10 parts in a specific relative position and the mutual assembly of said components 

of the mold and such that it cannot be engaged in said gap if the two parts have 

a mutual separation less than said specific mutual separation, in order to 

prohibit the nesting of said component over the two parts in said specific relative 

position and the mutual assembly of said components, said spacer member

15 being made from a material that degrades without producing residues likely to 

degrade the weld at a specific temperature lower than the melting point of the 

parts.
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A person skilled in the art will readily understand that the presence of the 

spacer members when the components of the mold are assembled around the 

end portions of the metal parts to be welded prevents their assembly if the gap 

between them is too small, i.e. if the welding defect caused by failure to comply 

with the specific mutual separation would not be immediately visible on opening 

the mold, it being understood that too large a mutual separation of the end 

portions of the parts remains possible but has less serious consequences since 

the defect is immediately visible and can therefore be remedied immediately.

When the spacer member can enter the gap between the end portions of 

the parts to be welded, and when the separation of the latter conforms to the 

specific mutual separation corresponding to a weld of good quality, with a 

permissible tolerance, the spacer member not only does not oppose the 

assembly of the parts of the mold, but also, by engaging between the end 

portions of the parts to be welded, assures centering of the assembled mold so 

that it is certain that the two end portions will be treated identically during any 

pre-heating and during welding, i.e. to assure the homogeneity of the weld.
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The shape of the spacer member can naturally be chosen, depending on 

the shape of the parts to be assembled, so that it fulfils its functions optimally, 

and in particular the centering function. When the parts to be assembled are 

railway rails, the spacer member can advantageously be made to enter the gap

5 between the rails at the level of the stem of the latter, by appropriate positioning 

in the corresponding part of the imprint of the mold, and mates with this gap 

over a large proportion of its dimension between the flanges of the rails and the 

heads of the rails, which assures accurate positioning of the mold not only in 

terms of centering it but also in terms of its orientation relative to the rails,

10 naturally when the gap is just sufficient to enable penetration of the centering 

member, which corresponds to compliance with the specific mutual separation 

between the rail ends.

The specific temperature of degradation of the spacer member is 

preferably less than a specific temperature of pre-heating of the parts within the

15 imprint prior to introduction of the molten filler metal into the latter. Accordingly, 

if the end potions of the parts to be assembled are pre-heated before the filler 

metal is introduced between them, the spacer member is eliminated during this 

pre-heating, the residues being
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removed from the imprint with the hot gases generated by 
the pre-heating. This prevents the residues from coming 
into contact with the molten filler metal when the latter 
is introduced into the molding imprint, which would 
entail the risk of compromising the quality of the weld.

Expanded polystyrene is one non-limiting example of 
a heat-degradable material that can be satisfactorily 
used to make the spacer member.

When, as is the case with molds for welding railway 
rails, the components of the mold comprise two lateral 
shells mutually symmetrical about a mutual mating plane 
adapted to coincide. with a median plane common to the two 
parts in said specific relative position, each of the 
lateral shells advantageously has one such spacer member, 
which reinforces the effect of constituting an obstacle 
to the assembly of the components of the mold if the gap 
between the end portions of the parts to be welded is too 
small and improves the accuracy with which the mold is 
located relative to the parts.

When the components of the mold comprise at least 
one top member, which may be formed of the two lateral 
shells previously mentioned, and at least one bottom 
member underlying the top member, in particular a 
baseplate, the. bottom member may be incorrectly 
positioned relative to the top member even if the latter 
is correctly positioned relative to the gap, with the 
risk of leakage of the molten filler metal. To avoid 
this drawback, in one preferred embodiment of the present 
invention, the top member and the bottom member have 
mutual nesting means in a specific relative position, for 
example in the form of recesses and raised patterns 
having shapes and positions such that they cooperate to 
this end, as will be evident to a person skilled in the 
art.

In the conventional way, the mold of the invention
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generally has a pouring bush opening at the top onto the 
outside of the mold and at the bottom into the imprint, 
for introducing the molten filler metal into the latter. 
When the end portions of the.parts to be welded are' pre-

5 heated before the introduction of the filler metal, this 
pre-heating is effected by means of a device such a pre­
heater burner or torch, for example, which is introduced 
downwardly into the pouring bush after assembling the 
mold and which must be positioned virtually identically

10 relative to both end portions of the parts to be welded 
so that these end portions are pre-heated under known and 
substantially identical conditions, which is necessary to 
obtain a homogeneous bond to the filler metal.

To assure as accurate as possible location of the
15 pre-heater device relative to the end portions of the two 

parts to be welded in the imprint prior to the 
introduction of the molten filler metal into the latter, 
there is advantageously provision for the mold to include 
specific positioning means for the pre-heater device.

20 Because the characteristic features of the mold in 
accordance with the invention previously described assure- 
accurate location of 'the mold relative to the end 
portions of the parts to be welded, this accurate 
positioning of the pre-heater device relative to the mold

25 assures accurate positioning of the pre-heater device 
relative to the parts to be welded, i.e. in practice its 
centering relative to the gap between the latter.

The means for positioning the pre-heater device 
relative to the mold can be of various kinds but the

30 insertion of the pre-heater device and its removal after 
introduction of the filler metal are particularly simple 
if, as in a. preferred embodiment, the positioning means 
include, on respective sides of- the pouring bush, outside 
the mold, a bearing surface in which a respective bearing

35 surface of complementary shape on the pre-heater device
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nests downwardly.
When the latter is in the form of a pre-heater 

burner or torch, it is inevitably fitted with a feed tube 
that is generally rigid and at right angles to the 
burner, and the presence of this tube must be compatible 
with that of various items of equipment in the immediate 
proximity of the welding mold; accordingly, for the same 
position of the pre-heater device proper relative to the 
gap between the end portions of the parts to be welded, 
the device can preferably be nested with the mold with a 
plurality of different orientations of its feed tube.

To this end, the nesting bearing surfaces on 
respective opposite sides of the pouring bush are 
advantageously identical, mutually symmetrical about a 
first plane and respectively symmetrical about a second 
plane perpendicular to the first plane, one of the first 
and second planes being adapted to coincide with a median 
plane common to the two parts in said specific relative 
position and the other of the first and second planes 
being adapted to coincide with a median plane of said gap 
in said specific relative position.

The respective shapes of the nesting bearing 
surfaces may be varied provided that they are compatible 
with the method of fabricating the mold and with the 
latter's mechanical features.

Nevertheless, in one preferred embodiment, which is 
even compatible with the construction of a sand mold, 
each of the nesting bearing surfaces on respective 
opposite sides of the pouring bush has a flat back facing 
towards the outside of the mold and in the shape of an 
isosceles trapezium with the narrower side at the bottom, 
the two backs being parallel to each other and 
overlapping the second plane, and shoulders flanking the 
back at the bottom and in the direction away from the 
second plane, on respective opposite sides of the latter,
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whereas the back is open at the top.
To cooperate with a mold having nesting bearing.

surfaces conformed in this manner, the present invention 
proposes a pre-heater device, such as a pre-heater burner

5 or torch including a heater member, such as a gas outlet 
nozzle, adapted to be engaged downwardly in the pouring 
bush and to be placed at the intersection of the first 
and second planes, characterized in that it includes two 
plates each of which has a trapezoidal shape

10 substantially identical to that of the back of a nesting 
bearing surface formed on the mold, and means for placing 
the two plates on respective opposite sides of the heater 
member, in a relative position such that they are 
mutually parallel, respectively symmetrical about a

15 median plane of the heater member adapted to coincide 
with the second plane, mutually symmetrical about another 
median plane of the heater member adapted to coincide 
with the first plane, and mutually spaced by a distance 
substantially identical to the mutual spacing of the

20 backs of the nesting bearing surfaces formed on the mold.
This mutual nesting is therefore sure to obtain

correct positioning of the pre-heater device in all 
directions relative to the imprint of the mold, i.e. 
relative to the end portions of the parts to be welded.

25 To facilitate fitting of the pre-heater device to
the mold and its subsequent removal, one of the plates is 
advantageously fastened to the heater member and thereby 
serves as a reference for mounting on the mold when it is 
engaged in one of the nesting bearing surfaces of the

30 latter and the other plate is joined to the heater member 
through means for adjusting its separation from the first 
plate. In this case, the pre-heater device is fitted to 
the mold with a distance between the adjustable plate and 
the fixed plate greater than the distance between the

35 backs of the nesting bearing surfaces provided on the
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mold; then, after locating the fixed plate in the corresponding nesting bearing 

surface, the adjustable plate is moved towards it until it engages in the other 

nesting bearing surface provided on the mold. Before removing the pre-heater 

device from the mold, the adjustable plate can be moved away from the fixed

5 plate again to facilitate this operation.

Other features and advantages of a mold and of a pre-heater device of 

the invention will emerge from the description given hereinafter with reference 

to one non-limiting example and to the accompanying drawings, which 

constitute an integral part of that description.

10 It is to be understood that throughout the description and claims of the

specification the word “comprise” and variations of the word, such as 

“comprising” and “comprises”, is not intended to exclude other additives, 

components, integers or steps.

The drawings all relate to the aluminothermic butt welding of two railway

15 rails, but a person skilled in the art will readily be able to modify the 

arrangements to be described to adapt them to welding concrete reinforcing 

rods, bars of various kinds or other metal parts to be butt welded by pouring 

molten filler metal.

- Figure 1 shows a perspective view of a top half-mold or shell of a mold

20 for aluminothermic butt welding of two railway rails, this top half-mold being

provided with a spacer member in accordance with the present invention.

Figure 2 shows a view of the mold assembled around end portions of

rails to be welded, in section on a plane parallel to the rolling plane of the rails, 

at the level of the stem of the latter, each of the two top half-molds being

25 provided with a spacer member in accordance with the present invention.

- Figure 3 shows a view of a bottom mold part, or baseplate, 

complementing the two top half-molds to close the bottom of the molding imprint 

around the two end portions of the rails to be welded.

- Figures 4 and 5 show a view of this bottom mold part in two mutually 

30 perpendicular planes IV-IV and V-V,

CAMy Documents\DeUlAH\WORK\13821-97.doc
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respectively, in figure 3.
- Figure 6 shows the co-operation, in accordance 

with a preferred embodiment of the present invention, 
between a pre-heater device and the top part of the mold,

5 formed by the two half-molds, to assure accurate 
positioning of the pre-heater device relative to the end 
portions of the two rails to be welded.

Two railways rails 1 and 2 are straight or can be 
considered to be locally straight will be assumed to be

10 horizontal for reasons of convenience of description, 
without this implying any limitation as to the 
possibilities of application of the present invention. 
The two rails are aligned with each other so that they 
have a common median plane of . symmetry 3, assumed to be

15 vertical in this non-limiting example, and are disposed 
symmetrically to each other about another median plane 4 
that is also assumed to be vertical, intersecting the 
plane 3 along a vertical axis 5. The two rails 1 and 2 
therefore have respective plane end faces 6, 7, parallel

20 to the plane 4, mutually symmetrical about the latter 
plane and facing each other so that a space 8 remains 
between them that can be filled with a filler metal, 
obtained by aluminothermic action, to butt weld the two 
rails 1 and.2 together.

2 5 To this end, and in a manner that is known in
itself, the space 8 and the respective areas of the rails 
1 and 2 immediately adjacent the end faces 6 and 7 of the 
latter are housed inside an imprint 9 of a mold 10 which, 
in the example shown, constitutes a version improved in

30 accordance with the present invention of the mold sold by 
the Applicant known as a "dry joint prefabricated mold", 
widely used in the art and described in French patent 
No 2 396 620, for example. This mold is directly carried 
by the rails 1 and 2 in a position of use that conforms,

35 with certain tolerances, to a specific position that will
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serve as a reference in the remainder of the description. 
Of course, any other mold for welding metal parts could 
be improved in accordance with the present invention and 
the person skilled in the art will easily be able to 
modify the arrangements to be described accordingly.

As the mold 10 shown is well known in itself in 
respect of its general characteristics, suffice to say 
that it is formed of three main components, namely two 
top half-molds or lateral shells 12 and 13 which are 
symmetrical to each other about the plane 3 in which they 
mate together, nesting together (in a manner that is not 
shown) to delimit the top of the imprint 9 on respective 
sides of the plane 3, and a bottom member or baseplate 14 
delimiting the bottom of the imprint 9, the three 
components 12, 13, 14 being assembled together by mutual 
clamping means (not shown) and being sealed to each 
other, and to the rails 1 and 2, by felt gaskets 11 and 
luting agent. ·

In addition to· respective halves of the imprint 9, 
symmetrical to each other about the plane 3 and about the 
plane 4, the shells 12 and 13 delimit towards the plane 
3, at the top of the imprint 9, respective halves of a 
pouring bush 15 which widens in the upwards direction and 
opens onto the exterior of the mold 10 at the top, these 
halves of the pouring bush 15 being symmetrical to each 
other about the plane 3 and mutually symmetrical about 
the plane 4. Before making the weld, after fitting the 
mold 10 to the rails 1 and 2, the pouring bush 15 
receives a device for pre-heating the imprint 9 and the 
areas of the rails 1 and 2 adjacent their respective end 
faces 6 and 7, this device being a burner or a torch 16 
in this non-limiting example, after which it receives 
internally a nested part (not shown) symmetrical about 
both planes 3 and 4 and forming a chicane that 
subsequently obliges the molten metal produced by the
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aluminothermic action to flow, rather than directly along 
the axis 5 towards the imprint S, into which the pouring
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bush 15 discharges downwardly, via lateral areas of the
pouring bush 15, i.e. in practice via the areas of the
pouring bush 15 at the greatest distance from the
plane 3.

Furthermore, each shell 12 and 13 delimits
internally, in areas farther away from the plane 3 than 
the corresponding respective half of the imprint 9 and of 
the pouring bush 15, a respective pipe 19, 20 up which 
air and then metal rise as the imprint 9 is filled during 
aluminothermic welding, which pipes 19 and 20 open at the 
bottom into a bottom area of the respective half of the 
imprint 9, i.e. near the baseplate 14, and towards the 
plane 3 in a top area of the respective half of the 
imprint 9.

As is also well known in itself, the lateral shells 
12 and 13, the baseplate 14 and the chicane-forming part 
are made from a material combining sufficient resistance 
to the heating caused by welding with ease of destruction 
after welding, for example sand bonded with silicate and 
hardened with carbon dioxide.

The pipes 19 and 20 and the halves of the pouring 
bush 15 respectively defined by the lateral shell 12 and 
by the lateral shell 13 open at the top onto a respective 
plane top face 21, 22 of the latter. The faces 21 and 22 
are symmetrical to each other about the plane 3 and 
perpendicular to the plane 4, whereas relative to the 
plane 3 they form a dihedron. at an angle other than 90°, 
for reasons of molding technology, but sufficiently close 
to 90° for them to be considered approximately coplanar. 
Similarly, although the two shells 12 and 13 are 
delimited in the direction away from the plane 3 by 
respective plane faces 24, 25 that are symmetrical to 
each other about the plane 3 and parallel to the latter,

/
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the two shells 12 and 13 are delimited in the direction 
away from the plane 4 by respective plane faces that are 
symmetrical to each other about the plane 4 and at an 
angle to the plane 3 different from 90° but sufficiently

5 close to 90° for them to be considered as parallel to 
each other, as shown in figure 2, which shows the faces 
26 and 27 delimiting the shell 12 in the direction away 
from the plane 4 and the faces 28 and 29 delimiting the 
shell 13 in the direction away from the plane 4; thus the

10 faces 26 and 28 can be considered to be approximately 
coplanar to link together the faces 24 and 25 on one side 
of the plane 4 and the faces 27 and 29 can also be: 
considered to be approximately coplanar to link together 
the faces 24 and 25 on the other side of the plane 4.

15 Note that, intersecting at the top the respective
faces 21 and 22, as likewise the faces 24 and 25, the 
faces 26 and 27 of the shell 12 and the faces 28 and 29 
of the shell 14 can advantageously have, where they 
intersect with the face 21 and with the face 22,

20 respectively, in a respective area adjacent the plane 3, 
an area of weakness (no reference number) enabling a 
corundum passage to be formed when fitting the mold 10 to 
the rails 1, 2 to be welded. For example, using the
areas of weakness corresponding to the faces 26 of the

25 shell 12 and 28 of the shell 13, on the same side of the 
plane 4, the material of the shells 12 and 13 can be 
chipped away as far as the pouring bush 15 to form a
corundum passage 34 leading from

the
the pouring bush 15, at

of the molda level lower than that of top face 23
30 10, to the exterior of the mold with a uniform

distribution on each side of the plane 3, so that when 
the imprint 9 and the pouring bush 15 have been filled 
with the metal produced by the aluminothermic reaction, 
the corundum can flow to a corundum recovery tank, not

3 5 shown, laid on the rail 1 (on the same side of the
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plane 4 as the faces 26 and 28 of the shells 12 and 13).
All the arrangements that have just been described

with reference to the mold 10 are known in themselves.
The mold 10 also has features in accordance with

5 the present invention, described next.
To prevent mutual nesting of the two shells 12, 13

around the rails 1, 2 and the gap 8 if the latter has a 
dimension perpendicular to the plane 4 between the faces 
6 and 7 less than a specific threshold corresponding to

10 an optimum value for welding, each of the shells 12, 13
has fastened to the inside of the corresponding part of 
the imprint 9 a respective spacer member 17, 18 shaped to
fit in the gap 8, at the level of the stems of the rails 
1, 2, if the dimension in question of the gap 8 is

15 greater than or equal to the predetermined threshold, and 
not to fit in the gap 8 if its dimension in question is 
less than this specific threshold, in which case it is 
kept out by coming into contact with the stems of the 
rails 1, 2.

20 Each spacer member 17, 18 is advantageously made in
one piece from a material such as expanded polystyrene 
that is destroyed without producing residues likely to 
degrade the weld when heated to a specific temperature 
less than the melting point of the rails 1 and 2 and

25 preferably less than the specific pre-heating temperature 
to which the latter are heated prior to introduction of 
the molten filler metal into the imprint 9.

For fastening it to the corresponding shell 12, 13,
each spacer member 17, 18 has a. respective base part 30,

30 31 with a shape closely complementary to that of the
corresponding shell 12, 13 on the side towards the plane
3, in its areas nearest the plane 4, to delimit the 
imprint 9 at the level of the stems of the rails 1, 2; 
this shape can vary within very wide limits and for

35 this reason will not be specified further. This
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complementarity of shapes is preferably such as to assure 
fixing of the base part 30, 31 to the corresponding shell
12, 13 in a specific relative position by friction or
forcible nesting of the base part 30, 31 in the shell 12,

5 13. In this specific position, which will be used as a
reference for the remainder of the description of the 
spacer members 17, 18, the latter are respectively
symmetrical about the plane 4 and mutually symmetrical 
about the plane 3,. if it is assumed that a separation

10 equal to the separation threshold between the faces 6 and 
7 of the rails 1 and 2 has been complied with, and 
consequently has enabled the shells 12, 13 to be
assembled together, in a specific position around the 
rails 1 and 2 and the space 8, as shown in figure 2.

15 Referring to the relative position shown in figure
2, each of the base parts 30, 31 has on the side towards 
the plane 3 two plane shoulders 36, 37 and 38, 39, the
two shoulders 36 and 37 on the base part 30 of the spacer 
member 17 being mutually coplanar, mutually symmetrical

20 about the plane 4 and parallel to the plane 3 so as to 
bear respectively against the stem of the rail 1 and 
against the stem of the rail 2, at least approximately 
flat, on the same side of the plane 3 as the shell 12, 
and the two shoulders 38, 39 of the base part 31 of the

25 spacer member 18 being coplanar, mutually symmetrical 
about the plane 4 and parallel to the plane 3, and 
bearing respectively against the stem of the rail 1 and 
against the stem of the rail 2, at least approximately 
flat, on the same side of the latter as the shell 13 when

30 the two shells 12 and 13 are assembled together.
Furthermore, each spacer member 17, 18 carries a

spacer part 32, 33 projecting towards the plane 3 
relative to the two shoulders 36, 37 and 38, 39, its size 
being such that it can be inserted into the gap 8, so

35 that the previously mentioned contact is established
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between the shoulders 36, 37, 38, 39 and the stem of a
respective one of the rails 1, 2, only if the gap 8 has a 
dimension perpendicular to the plane 4 at least equal to 
the predetermined threshold.

5 To this end, seen in section on any plane
perpendicular to the axis 5, each spacer part 32, 3 3 has
an identical cross-section in the shape of a isosceles 
trapezium defined by two respective plane flanks 40, 41
and 42, 43 and by a respective plane front face 44, 45.

10 As figure 1 shows for the front face 44, the two
front faces 44 and 45 are rectangular and parallel to the 
two shoulders 36, 37 and 38, 39 of the respective spacer
member 17, 18 and project towards the plane 3 relative to 
these two shoulders, this projection being however to a 

15 distance such that there is no contact between the two 
front faces 44 and 45 which, although close to the plane 
3 to which they are parallel, remain on the same side of 
the latter as the corresponding shell 12, 13.

In the upwards and downwards directions, i.e. 
20 parallel to the axis 5, this rectangular shape is defined 

by the junction of the front . face 44, 45 with respective
top and bottom faces of the corresponding, spacer member 
17, 18; these faces, e.g. the face 23, are plane,
perpendicular to the axis 5. and delimit the combination 

25 of the two parts 30, 32, 31, 33 of the spacer members 17,
18 in question respectively upwards
including the shoulders 36, 37, 38,
advantageously cut from a longitudinal bar having a 
constant cross-section corresponding to the cross-section 

30 of the spacer members 17, 18 in any plane perpendicular
to the axis 5, which enables particularly economic 
fabrication of the spacer members 17, 18.

In the direction away from the plane 4, the front 
face 44 is joined on one side to the shoulder 3 6 by the 

3 5 flank 40 and on the other side to the shoulder 37 by the

and downwards, 
39; they are
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flank 41; the front face 45 is joined on one side to the 
shoulder 38 by the flank 42 and on the other side to the 
shoulder 39 by the flank 43; the two flanks 40 and 41 are 
mutually symmetrical about the plane 4 and the two flanks 
42 and .43 are respectively symmetrical to the flanks 40 
and 41 about the plane 3. The front face 44 is joined to 
the two flanks 40 and 41 along straight edges (no 
reference number) parallel to the axis 5, mutually 
symmetrical about the plane 4 and mutually separated, 
perpendicularly to the latter, by a distance less than 
the predetermined separation threshold between the end 
faces 6, 7 corresponding to an optimum value for welding; 
the same applies to the joining of the front face 45 to 
the two flanks 42 and 43. The two flanks 40 and 41 are 
also joined to the respective shoulders 36 and 37 along 
straight edges, not shown, parallel to the axis 5 and 
mutually symmetrical about the plane 4, the mutual 
spacing of these two edges perpendicularly to the plane 4 
being greater than that between the edges where the 
flanks 40 and 41 join the front face 44, to be more 
precise equal to the predetermined separation threshold 
between the faces 6 and 7 if the material constituting 
the spacer member 17 is substantially incompressible and 
if the threshold in question is defined with practically 
no tolerance; the same applies to the joining of the 
flanks 42 and 43 to the respective shoulders 38 and 39 of 
the spacer member 18. However, if the separation 
threshold between the end faces 6 and 7 of the rails 1 
and 2, optimal for the quality of the welding, is defined 
with a certain tolerance, the spacer members 17, 18 could 
instead be made from . a material having a limited 
compressibility, which is the case with the expanded 
polystyrene material previously referred to, and the 
front faces 44 and 45 have a dimension between the edges 
where they are joined to the corresponding flanks 40, 41,
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42 and 43 equal to the lower limit value of the threshold 
and the mutual spacing of the edges where the flanks 40, 
41 join the shoulders 36, 37 or the flanks 42, 43 join 
the shoulders 38, 39 is made equal to the maximum

5 permissible value of this threshold; accordingly, if the 
threshold is 25 ± 2 mm, which constitutes one non­
limiting example of a permissible value in the case of 
aluminothermic welding of railway rails, the front faces 
44, 45 have a dimension perpendicular to the plane 4 of

10 23 mm and the joins between the flanks 40, 41 and the
shoulders 36, 37 and those between the flanks 42, 43 and 
the shoulder 38, 39 are mutually spaced by 27 mm in a 
direction perpendicular to the plane 4; the above figures 
are naturally given by way of non-limiting example only.

15 Also by way of non-limiting example, the dimension of 
each spacer member 17, 18 between its top and bottom
faces, such as the face 23, can be in the order of 50 mm, 
it being understood that these figures relate to the 
example of aluminothermic welding of railway rails of·

20 standard size, and that different figures could be 
adopted depending on the nature and the dimensions of the 
metal parts to be welded.

A person skilled in the art will readily understand 
that if the end faces 6, 7 of the rails 1, 2 comply with

25 the separation threshold corresponding to an optimum for 
welding the spacer parts 32, 33 of the spacer member 17,
18 can be inserted into, the space 8 and:

- allow mutual assembly of the shells 12, 13, the
conformation of which is such that they then mate

30 together so that they are butted up against each other 
along the plane 3, above the rails 1, 2, to delimit the
imprint 9 around the space 8 and the areas of the rails 
1, 2 immediately adjoining their end faces 6, 7, and at 
the same t ime:

35 - assure accurate positioning of these shells
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12, 13, in particular of the part of the imprint 9 that
they define, relative to the gap 8, i.e. accurate 
positioning in the lengthwise direction of the rails,
i.e. in a direction perpendicular to the plane 4, and

5 accurate positioning in orientation, i.e. such that a 
plane of symmetry (no reference number) specific to each 
of them coincides with the plane 4.

It is therefore certain not only that the end faces 
6, 7 of the rails 1, 2 are not too close together for the

10 welding to be carried out but also that the molten filler 
metal subsequently poured into the imprint 9 through the 
pouring bush 15 will come into contact with the rails 2 
and 3 under exactly the same conditions, in particular 
with exactly the same surface area of contact, and will

15 cause localized heating of the rails 1, 2 under exactly
the same conditions, which assures the homogeneity and 
therefore the quality of the welding.

This also assures safety since it guarantees that 
the gaskets such at the gasket 11 providing the seal

20 between the shells 12,· 13 and the rails 1, 2 do not
infiltrate in any way the gap 8, which would entail the 
risk of allowing molten filler metal to leak out of the 
imprint 9, quite apart from any question of the quality 
of the welding.

25 To avoid such leaks, the baseplate 14, which closes
the imprint 9 at the bottom, is preferably nested under 
the shells 12, 13 by means preventing any relative
displacement in any direction perpendicular to the axis 
5, i.e. any horizontal movement in the case of the

30 orientation chosen by way of non-limiting example for the 
present description, it being understood that the 
fastening together of the baseplate 14 and the two shells 
12, 13 is effected by exterior clamping means, not shown.

It will be remembered that the shells 12 and 13
35 mate with the two rails 1 and 2 only around the head,
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along the stem, on top of the flange and on the side of 
the latter, leaving the flange totally free at the 
bottom. Thus each shell 12, 13 is delimited at the 
bottom, between the imprint 9. and the face 24, 25 which

5 delimits it in the direction away from the plane 3, by a 
bottom face 44, 45 which, in the immediate vicinity of
the imprint 9, is plane and perpendicular to the plane 3 
so as to be aligned and coplanar with the bottom face of 
the flange of the rails; in its part farther away from

10 the imprint 9, it inclines downwardly in the direction 
away from the axis 3, remaining plane, to cooperate with 
a felt gasket, not shown, carried by the baseplate 14. 
Its general shape is that of a rectangular parallelpiped, 
defined by a rectangular plane bottom face 46

15 perpendicular to the plane 3, a rectangular plane top 
face 47 also perpendicular to the plane 3 and having a 
rectangular rim 63 for fixing the felt gasket previously 
referred to, not shown, and four plane edges joining 
together the two faces 46 and 47, namely two edges 48, 49

20 perpendicular to the plane 3 and mutually symmetrical 
about the plane 4 if the baseplate 14 is correctly 
positioned relative to the shells 12, 13, themselves 
assumed to be correctly positioned relative to the rails 
1 and 2, these two edges 48 and 49 being parallel to the

25 plane 4 apart from a slight convergence in the upwards 
direction, for reasons of fabrication technology, and two 
edges 50, 51 perpendicular to the plane 4 and, except for 
a slight convergence in the upwards direction, for the 
same fabrication reasons, mutually symmetrical about the

30 plane 3 and approximately parallel to the latter.
In one preferred . embodiment of the present

invention, to assure nesting of the two shells 12, 13 on
the baseplate 14, such as to assure the previously 
mentioned relative immobilization, the two edges 50, 51

35 are mutually spaced, in the direction perpendicular to
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plane 3, a downwardly
towards the plane 3 a
55 that it at least

the plane 3, by a distance less than that perpendicular 
to this plane between the faces 24 and 25 of the shells 
12, 13 when assembled together, and each of these shells
has, where its bottom face 44, 45 is joined to its face

5 24, 25 farthest away from the
projecting rim 52, 53 defining
respective plane shoulder 54,
approximately parallel to the plane 3; the two shoulders 
54, 55 are mutually symmetrical relative to the latter

10 and mutually spaced, perpendicularly to the latter, by a 
distance substantially equal to the distance
perpendicular to the plane 3 between the edges 50 and 51, 
at least, in the immediate vicinity of where they are 
joined to the top face 47 of the baseplate 14, so that 

15 the shoulders 54, 55 face the edges 50 and 51,
respectively, with merely a functional clearance relative 
to the latter, when the bottom face 44, 45 of the shells 
12 and 13 rests on the felt gasket carried by the rim 63 
on the top face 47 of the baseplate 14, to provide 

20 immobilization against relative movement perpendicular to 
the plane 3. The edges 48, 49 of the baseplate 14 are
mutually spaced, . perpendicularly, to the plane 4, by a 
distance greater than the distance perpendicular to this 
plane between the faces 26 and 27 of the shell 12 in the 

25 immediate vicinity of where they are joined to the face 
24, and the faces 2,8 and 29 of the shell 13 in the 
immediate vicinity of where they are joined to the face 
25 and the top face 47 . of the baseplate 14 have a 
respective upwardly projecting stud 56, 57, 58, 59

30 attached to it at each of its four corners; the two studs 
56 and 57 where the edge 50 is joined to the edges 48 and 
49, respectively,, are mutually symmetrical about the 
plane 4, and likewise the studs 58 and 59 where the edge 
51 is joined to the edges 48 and 49, respectively, the 

35 studs 58 and 59 being additionally symmetrical to the
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studs 56 and 57, respectively, about the plane 3. 
Perpendicularly to this plane, . the studs 58 and 59 are 
spaced from the studs 56 and 57 by a distance much 
greater than the corresponding dimension of the flanges

5 of the rails 1, 2. Perpendicularly to the plane 4, the
studs 56 and 58 are spaced from the studs 57 and 59, 
respectively, by a distance substantially equal to the 
distance perpendicular to the plane 4 between the faces 
26 and 27 of the shell 12 in the immediate vicinity of

10 where they are joined to the face 24 and the faces 28 and 
29 of the shell 13 in the immediate vicinity of where 
they are joined to the face 25. Accordingly, the two 
shells 12 and 13 nest between the studs 56 and 58, on the 
one hand, and the studs 57 and 59, on the other hand,

15 subject to compliance with a simple functional clearance, 
and this nesting provides immobilization against relative 
movement perpendicular to the plane 4, the faces 26 
through 29 abutting in this direction against the studs 
56 through 59, respectively.

20 This assures that the baseplate 14 is correctly
positioned relative to the imprint 9 and consequently 
relative to the gap 8 provided that the shells 12, 13 are
themselves correctly positioned relative to the latter by 
the spacer members 17 and 18.

25 This prevents all risk of incorrect positioning of
the baseplate 14, likely to cause particularly dangerous 
leaks of molten filler metal.

For the weld to be homogeneous, not only is it 
necessary for the molten filler metal to enter into

30 contact with the two rails 1, 2 to be welded under
exactly the same conditions, but also, if the. latter are 
pre-heated in the imprint 9 of the mold before 
introducing the molten filler metal into it, it is 
important for the two rails to be pre-heated under

3 5 exactly the same conditions, i.e. for the heater device
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used for this purpose, namely the nozzle 68 of the burner 
16 in this example, to be placed as strictly symmetrical 
relative to the planes 3, 4 as possible, and in
particular along the axis 5, and preferably at a specific

5 level above the rails 1,. 2 in the case of a downwardly 
facing burner nozzle.

Complementary provisions are therefore made on the 
burner 16 and on the mold 1, one non-limiting example of 
which will now be described, it being understood that

10 these provisions and their, variants may be transposed to 
any type of pre-heater device.

In the preferred embodiment shown, these provisions 
are adapted to enable nesting of· the burner with the mold 
after the latter is assembled around the ends of the

15 rails 1, 2 to be welded, such nesting being particularly
convenient to carry out, with all the necessary accuracy 
as regards the positioning of the burner inside the 
pouring bush, without slowing down the operation of 
extracting the burner after pre-heating, i.e. the casting

20 of the molten filler metal between, and around the pre­
heated rails.

To this end, the mold 10 has externally, on 
respective opposite sides of the pouring bush 15, a 
nesting bearing surface 60, 61 opening onto its top face,

25 comprising the top faces 21 and 22 of the shells 12, 13.
Half of each of the bearing surfaces 60, 61 is

defined by one of the shells 12, 13 and overlaps
symmetrically the plane 3, with the two bearing surfaces 
60, 61 mutually symmetrical about the plane 4.

30 To be more precise, the two bearing surfaces 60, 61
have a respective plane back 62 parallel to and recessed 
towards the plane 4, half of which is in each of the 
faces 26 and 28 and half of which is in each of the faces 
27 and 29. Each of these backs 62 therefore faces

35 towards the exterior of the mold, in the direction away
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from the plane 4. The two backs 62 are joined at the top 
to the top faces 21, 22 of the shells 12, 13 and if the
join is regarded as a straight edge, despite the fact 
that the top faces 21 and 22 are not strictly 

5 perpendicular to the plane 3, for the reasons of molding 
technology already mentioned, each of the backs 62 has 
the shape of an isosceles trapezium, wider at the top 
than at the bottom. This trapezoidal shape is defined by 
the joining of the back 62 to three plane shoulders 

10 perpendicular to the plane 4, namely a bottom shoulder 
64, 65 perpendicular to the plane 3 and symmetrically
overlapping the latter to define the shorter base of the 
isosceles trapezium, the longer base of which is defined 
by the joining of the back 62 to the top faces 21, 22 of

15 the shells 12, 13, and two lateral shoulders 66, 67
mutually symmetrical about the plane 3 and diverging from 
the latter in the upwards direction, each of these 
lateral shoulders 66, 67 being joined at the bottom to 
the respective bottom shoulder 64, 65 and at the top to 

20 the top face 21, 22 of the corresponding shells 12, 13,
respectively. The bottom shoulder 64 and the shoulders 
of the flanks 70 corresponding to the bearing surface 60 
open onto the faces 26, 28, towards which the bearing
surface 60 is therefore totally open, in the same way as 

25 it is totally open at the top, whereas the bottom 
shoulder 65 and the lateral shoulders 67 open onto the 
faces 27, 29 of the shells 12, 13, so that the bearing
surface 61 is also totally open in the direction away 
from the plane 4, as well as in the upwards direction. 

30 Because the two bearing surfaces 60, 61 are identical,
respectively symmetrical about the plane 3 and mutually 
symmetrical about the plane 4, the bottom shoulders 64, 
65 are mutually coplanar and each lateral shoulder 67 is 
coplanar with a respective lateral shoulder 66.

It will be seen that the backs 62 of the two
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bearing surfaces 60, 61 totally encompass the areas of 
weakness provided for forming the corundum passage 34 so 
that, even when a passage of this kind has been formed, 
which is done before fitting the pre-heater burner, there 
remains between the channel 34 and the shoulders flanking 
the back 62, at the bottom and laterally, a strip of this 
back 62 which is sufficient to offer a counterpart to the 
nesting bearing surfaces attached to the burner, 
described next with reference to the position that they 
occupy when the burner 16 is installed by means of them 
on the mold 10. This position is also used as a 
reference for the outline description of the burner 16 
shown, it being understood that there are many types of 
burner that can be used to pre-heat the end portions of 
railway rails to be welded and that a person skilled in 
the art will readily understand that, possibly subject to 
a few modifications that will be evident to any such 
person, the arrangements to be described now may be 
adopted independently of the type of burner.

In the example shown, the burner 16 includes a 
straight gas feed tube 69 disposed horizontally, 
perpendicularly to the plane 4., above the top face 21 of 
the shell 12, it being understood that because the 
bearing surfaces 60, 61 are identical and mutually 
symmetrical, an arrangement is equally possible in which 
the tube 69 is above the top face 22 of the shell 13, in 
a manner that is not shown. The tube 69 therefore has 
two ends on respective opposite sides of the plane 4, 
namely a. closed end 70 on the same side of this plane as 
the faces 26 and 28 of the shells 12, 13 and an end 71 
fitted with a gas inlet connector 72 facing the same way 
as the faces 27 and 29 of the shells 12, 13 relative to 
the plane 4 and adapted to face towards the other side of 
this plane if the tube 69 is placed above the top face 22 
of the shell 13 instead of being placed above the top
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face 21 of the shell 12.
A gas injection nozzle 73 branches off the tube 69, 

discharging in the plane 3, towards the plane 4 and on 
the same side of the latter as the end 71 of the tube 69,

5 inside a venturi 74 for aspirating air from the 
surrounding atmosphere. The venturi 74, having an axis 
perpendicular to the plane 4 and situated in the plane 3, 
is situated on the same side of the plane 4 as the end 71 
of the tube 69 and decreases in size in the direction

10 towards the plane 4, as far as where it is joined to a 
tube 75 having a straight section where it is joined to 
the venturi 74 that is coaxial with the latter and with 
the injector 73. Starting from this section, the tube 75 
is bent 90° downwards to form another straight section

15 with axis 5 extending downwardly into the pouring bush 15 
and terminating above the gap 8 in the nozzle 68, passing 
to one side of the tube 69 to which the tube 7 5 is 
attached by any appropriate means .

On the same side as its end 71 relative to the
20 plane 4 and relative to the section of the tube 75 which 

is disposed, along the axis 5, the tube 69 has fastened to 
it a plate 76 bent at 90° .so as to have a first plane 
area 77 perpendicular to. the axis 5 fixed to the bottom 
of the tube 69, at a level above that of the top faces 21

25 and 22 of the shells 12, 13,. and a second area 78
parallel to the plane 4, extending downwardly from the 
first area .77 and having at the bottom a trapezoidal 
shape substantially identical to that of the back 62 of 
one of the nesting bearing surfaces of the mold, in this

30 example the nesting bearing surface 61 in which the area 
78 of the plate 76 is engaged, being pressed flat against 
the bottom 62, towards . the plane 4, against the shoulder 
65 in the downward direction and.against the shoulders 67 
in the direction away from the plane 3; this locates the

35 plate 76 relative to the mold 10 in the direction towards
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the plane 4, in the downwards direction and in the 
direction away from the plane 3, in a position 
corresponding, for the nozzle 68 and the section of the 
tube 75 inserted in the pouring bush 15, to a coaxial
relationship with the axis 5, to a symmetrical
relationship about the two planes 3 and 4 and to a
predetermined level of the nozzle 68 relative to the
rails 1 and 2 and to the gap 8 delimited by the end faces
6, 7 of the latter.

10 On the other side of the plane 4, in the immediate
proximity of its other end 70, the tube 69 has attached 
to it a nut 79 having an axis 80 perpendicular to the 
plane 4, in the plane 3 and at a level between that of 
the bottom shoulders 64, 65 of the bearing surfaces 60,

15 61 and that of the top faces 21, 22 of the two shells 12,
13; for example, the axis 80 is at the same distance from 
the geometrical plane (no reference number) common to the 
two shoulders 64 and 65 and the intersection of the top 
faces 21 and 22 of the shells 12, 13 with the plane 4.

20 The nut 79 faces towards the bottom 62 of the
bearing surface 60 when the part 78 of the plate 76 is 
engaged in the bearing surface 61 under the conditions 
described previously, i.e. pressed flat against the 
bottom 62 of the bearing surface 61, against its bottom

25 shoulder 65 and its lateral shoulder 67, and when the 
nozzle 68 and the section of the tube 75 immediately 
adjacent the latter are disposed along the axis 5; in 
this position, the nut 79 complies with a spacing from 
the back 62 of the bearing surface 60 and, to be more

30 precise, it is offset relative to the faces 26 and 28 of 
the shells 12 and 13 in the direction away from the plane 
4; to this end, the nut 79 is offset from the area 78 of 
the plate 76, perpendicularly to the plane 4, by a 
distance perpendicular to the plane 4 greater than that

35 between the backs 62 of the two bearing surfaces 60, 61.
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The nut 79 carries internally and coaxially a screw 
81 having to this end a screwthreaded shank with axis 80 
engaged with the nut 79 and an operating head 82 attached 
to one end of this shank, on the opposite side of the nut 
79 to the plane 4; by rotating the head 82 one way or the 
other relative to the nut 79, about the axis 80, the 
shank of the screw can be screwed into or out of the nut
79. Opposite the head 82 relative to the nut 79, i.e. 
between the latter and the plane 4, or to be more precise 
the bearing surface 60 in the example shown, the shank of 
the screw 81 carries, constrained to move with it in 
translation along the axis 80, prevented from moving 
perpendicular to that axis, but able to rotate relative 
to it about the latter, a plate 83 parallel to the plane 
4 and having a trapezoidal shape symmetrical about the 
plane 3 identical to that of the back 62 of the bearing 
surface 60.

Accordingly, by unscrewing the screw 81 relative to 
the nut 79, the plate 83 can be positioned at a distance 
from the area 78 of the plate 76 greater than the 
distance mutually separating the backs 62 of the two 
bearing surfaces 60 and 61, so that the burner 15 can be 
lifted freely relative to the mold 10 if it is assumed 
that the area 78 of the plate 76 is initially pressed 
flat against the back 62 and the shoulders 65 and 67 of 
the bearing surface 61; in this way the burner 15 can 
also be moved freely into its position corresponding to 
this flat pressing engagement. When this has been 
achieved, by operating on the head 82 of the screw 81 the 
latter can be screwed into the nut 79, which moves the 
plate 83 towards the area 78 of the plate 76, along the 
axis 80, until the plate 83 is housed in the bearing 
surface 60, and pressed flat against the back 62 of the 
latter, on the one hand, and against the shoulders 64 and 
66 flanking this back, on the other hand, in a position
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strictly symmetrical to that of the area 78 of the plate 
76 about the plane 4, which immobilizes the burner 16 in 
a position in which its nozzle 68 and the section of the 
tube 75 adjacent its nozzle are disposed along the axis

5 5, which centers' the nozzle 68 relative to the gap 8
between the end faces 6, 7 of the two rails 1, 2 to be
welded and places the nozzle 68 at a specific level
relative to the two rails 1, 2 so that the latter can be
pre-heated under conditions that are not only strictly

10 identical but also strictly specified. When the pre­
heating has been completed, it is a simple matter to
unscrew the screw 81 rapidly, i.e. to unclamp the mold 10
between the plate 83 and the area 78 of the plate 76, in
order to lift out the burner 16 before placing the

15 previously mentioned chicane-forming member in the 
pouring bush and pouring the molten filler metal into the 
pouring bush 15.

A person skilled in the art will easily understand 
that the arrangements just described merely constitute

20 one non-limiting embodiment of the present invention and 
that many modifications or variants of this embodiment 
can be put forward without departing from the scope of 
the present invention.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Welding mold for butt welding two metal parts such as railway rails 

having a specific mutual separation in order to define a gap between them, said 

mold comprising a plurality of refractory material components adapted to be 

assembled together by locally nesting over the two parts and complementing 

each other so as to delimit with them, around said space, a molding imprint 

adapted to receive a molten filler metal, at least one of said components 

including, inside the imprint, at least one spacer member shaped and sized so 

that it can be engaged in said gap if the two parts have a mutual separation at 

least equal to said specific mutual separation, in order to enable nesting of said 

component over the two parts in a specific relative position and the mutual 

assembly of said components and such that it cannot be engaged in said gap if 

the two parts have a mutual separation less than said specific mutual 

separation, in order to prohibit the nesting of said component over the two parts 

in said specific relative position and the mutual assembly of said components, 

said spacer member being made from a material that degrades without 

producing residues likely to degrade the weld at a specific temperature lower 

than the melting point of the parts.

2. Mold according to claim 1 wherein said specific temperature at 

which the spacer member is degraded is less than a specific temperature to 

which the parts are pre-heated inside the imprint prior to introduction of the 

molten filler metal into the latter.

3. Mold according to claim 1 or claim 2, wherein said components 

include two lateral shells mutually symmetrical about a mutual mating plane 

adapted to coincide with a median plane common to the two parts in said 

specific relative position and in that each of the lateral shells has one such 

spacer member.

4. Mold according to any one of the claims 1 to 3, wherein said 

components include at least one top member, for example formed of two lateral 

shells mutually symmetrical about a mutual mating plane adapted to coincide 

with a median plane common to the two parts in said specific relative position, 

and at least one bottom component underlying the top component, for example

CAMy Oocuments\DELtLAH\WORK\13821-97 doc
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a baseplate, and in that the at least one top component and the bottom 

component have means for mutual nesting in a specific relative position.

5. Mold according to any one of claims 1 to 4 including a pouring 

bush opening at the top onto the outside of the mold and at the bottom into the 

imprint and means for specifically positioning within the pouring bush a device 

for pre-heating the parts inside the imprint prior to the introduction of the molten 

filler metal into the latter.

6. Mold according to claim 5, the specific positioning means 

comprising, on respective opposite sides of the pouring bush, externally of the 

mold, a bearing surface with which a respective bearing surface of 

complementary shape on the pre-heater device nests downwardly.

7. Mold according to claim 6 wherein the nesting bearing surfaces on 

respective opposite sides of the pouring bush are identical, mutually 

symmetrical about a first plane and respectively symmetrical about a second 

plane perpendicular to the first plane, one of the first and second planes being 

adapted to coincide with a median plane common to the two parts in said 

specific relative position and the other said first and second planes being 

adapted to coincide with a median plane of said gap in said specific relative 

position.

8. Mold according to claim 7 wherein each of the nesting bearing 

surfaces on respective opposite sides of the pouring bush has a flat back facing 

towards the outside of the mold and in the shape of an isosceles trapezium 

smaller at the bottom than at the top, the two backs being mutually parallel and 

overlapping the second plane, and shoulders flanking the back downwards and 

in the direction away from the second plane, on respective opposite sides of the 

latter, whereas the back is open in the upwards direction.

9. Pre-heater device, such as a pre-heater burner or torch adapted 

to cooperate with a welding mold according to claim 8, including a heater 

member, such as a gas outlet nozzle, adapted to be engaged downwardly in the 

pouring bush and to be placed at the intersection of the first and second planes 

including two plates each of which has a trapezoidal shape substantially 

identical to that of the back of a nesting bearing surface formed on the mold, 

and means for placing the two plates on respective opposite sides of the heater 

member, in a relative position such that they are mutually parallel, respectively
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symmetrical about a median plane of the heater member adapted to coincide 

with the second plane, mutually symmetrical about another median plane of the 

heater member adapted to coincide with the first plane, and mutually spaced by 

a distance substantially identical to the mutual spacing of the backs of the

5 nesting hearing surfaces formed on the mold.

10. Device according to claim 9, one of the plates being fastened to

the heater member and the other plate being joined to the heater member by 

means for adjusting its separation from the first plate.

DATED: 20 October, 2000 

PHILLIPS ORMONDE & FITZPATRICK 

Attorneys for:

RAILTECH INTERNATIONAL
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