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€9 Eiectrically insulating connection between the ends of two rails.

@ Electrically insulating connection between the ends
of two rails by means of two steel! fish plates (3, 4) clamp-
ed against the rail ends on either side by clamping
means, a cold-hardening plastics paste being provided
between the fishplates and the rail and each fishplate on
the side remote from the rails being provided with an
electrically insulating shell (9, 12), consisting of one or
more parts and which engages around the top and bot-
tom of the fishplate, the thickness of the shell edge por-
tion engaging around the fishplate corresponding in the
clamped condition with the thickness of the layer of plas-
tic paste. ’
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Edilon BE.V. of Haarlem

Electrically insulatinc connectior between the ends of two

rails

This invention relates to an electrically insulating
connection between the ends of two rails by means of two steel
fishplates clamned against the rail ends on either side by
clanping means, a cold-hardeninc plastics paste beina provided
between the fishplates and the rails. ’

In the known construction used previously, the
edges of the fishplates are provided with slots into which
are placed rods to enable the connection. to be tensioned befcre
the'péste sets, as a result of the fishplates resting against
the:rrails via the rods. In such cases the rods alsc seal off
the space in which the paste is disposed. The disadvantaage
of these slots, however, is that the fishplate cross-section
is weakened and fatigue fracture or permanent deformation
may wccur in the fishrnlate at the place where the rails are
connected. Another disadvantage is that the slots have to bc

forrmed kv mechanical after-treatment, wiih increased risk cf
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breakage of the fishplates. These disadvantages are &all the
greater in the case of connections in a modern continuous
rail of unlirmited length. Temperature differences then give
rise to considerable compression and tensile stresses in the
rails, and these have to be transmitted via the fishrplates.
Rail joints are alsc increasingly more heavily loaded by the
increasing axie loading of rail vehicles. If heavier rail
profiles are used in order to take greater axle loads, the
longitudinal forces occurring as a result in the continucus
rail are again increased considerakly because they are
proportional toc the area ©¢f the cross-section of the rail
profile.

The object of this invention is to provide an
insulatinc ccnnection without any weakening of the fishnliates
while the connection can be tensioned before the paste
harders, sc that the rail can be us

Zccording to the invention, orn the side rercte
fror the rails each fishnlate is provided with an electricallr
insulating shell, which consists c¢I one or more parts and
which encaces around the top and kottor of the fishplate,
the thickness of the shell edge porticn encaging arouné the
fishplate ccinciding, in the clarpeé condition, with the
thickness of the layer of plastics paste, In this case the
shell portions engaging around the fishplate edges forr the
support surface for the fishplates. The shells can be fitted
very easily if the fishplates are so shaped that the edces
of the shells encage around the fishrlate edages, or in or
around a profiled portion of the fishplate with a snap
acticn. If the insulating shell has horizontal portions,
it may be desirable tc fix these parts to the fishplate, e.g.
by g}uing or reltina.

According to the invention, the shell edae portions

;

engaainc around the fishplate may have on the outside a
profiling which is deformable under clamping pressure. This
gives a good contact against the rails on deformation of the
profiling. It alsc improves sealing so that no paste can
escape at these edge porticns. In some case it may be advan-

tageous to use a wedge-shaped tooth prcfilinc, the heicht of
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the teeth gradually decreasing towards the edge.

According to the invention, shells may be provided
with rigid annular washers of insulating material to take
the clamping forces at the places where the clamping means
pass through the shells. This gives complete insulation without
the disad-antage of excessive local loading of the shells.

The shelis with the annular washers ensure that there is no
electrical creep path on the outside of the fisholates.

Accordina to the invention, the annular washers
may consist of the same basic material as the paste and
engace vith ample clearance around the clamping means. Conse-
guently, the rings form a unit with the hardened paste, and
since there is ample clearance the clamping means can always
be fittec¢ through the fishi'lates and the corresponding holes
in the fails even in the event of varying temperatures durinc
assenbly.

According to the invention, the clampinc means
may comprise screwthreaded members and nuts, the screwthreaded
members rayv be provided with an insulating covering of the
same basic material as the paste and the annular washers.
Consequertly, the fishplates are subjecﬁed to the same loading
on both sides of the rail, wiht accurate control of the
loadinc. As a result of the described construction of the
insulatirnc covering, the covering will also form a unit with
the hardened paste and with the annular washers. The coverinc
can be pressed tight around the clamping means.

In a preferred embodiment of the invention, the
clampinc means may have a smaller diameter at the-insulating
coverinc. The diameter of the holes in the rails can then be
as small as vossible.

To take the very considerabie forces described
heréin before as a result of the longitudinal forces in the
rail and the loading due to the vehicles running over the
rails, it would be necessary - in the absence of special
steps - to use very long fishplates in order to obtain a large
adhesion surface and considerable shearing resistance. A large
number of clamping means would have to be used and more holes

than absolutely necessary would have to be drilled in the
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rails. The provision of holes in in fact restricted to a
minimum for strength purposes. Another disadvantage in that
case would be that very large insulating shells would have
to be used to enakle the fishplates to be vroperly sealed.
T'c maintain usable sizes for the insulating shells, accor-
ding %%e invention, the steel fishplates may have siight
longitudinal corrueations on the side adjacent the rail.

The use of shallow corrugations does not give any appreciable
weakenine of the fishplate and vet resistance to loading

in the longitudinal direction of the rails is much better.

Accorcéinc to the invention, the surfaces of the
rail wek adjacent the fishplates may alsc be provided with
slight loncitudinal corrugations. These corrucations can
readily be apnlied because the surface to which the paste
is applied must in any case be cleaned to remove rolling skin
and other irregularities.

In cne-advantageous embodiment, the corrucations
in the rail web and in the fishplate may have the same length
and a trouch in cre corrugation is situated opposite a
crest cf the other corrucation. & constant paste laver
thickness can then be obtained with maxirur shearing resistance.

The invention will be exwlained in detail in the
following description of one exemplified embodiment with
reference to the drawing wherein:

Figure 1 is a side elevation of a rail joint,

Fiocure 2 is a section on the line IXI-II in Figure
1 to an enlarged scale, )

Figure 2 is a horizontal section of the joint
shown in Figure 1 in section on the line III-III in Ficure 2,

Tigure 4 shows the detail IV from Ficure 2 to an

enlarged scale,

shows anocther embodiment of the detail

(53}

, - Ficure
VI from Figure 2,

Figure & shows still another embodirent of the
detail IV from Figure 2.

Two rails 1 and 2 are interconnected by fishplates

v

3 and 4. A washer 5 in the shapc of a rail profile is disposed
f the rails 1 and 2. As will be scen from

between the ends o
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figure 2, the rail 1 consists of a rail foot 6, a web 7 and
a head 8. A shell 9 of insulating material engages by the
edge portions 10 and 11 around the bottom and top of the
fishplate 3. 2 shell 12 of corresponding construction is
disposed on the fishplate 4. Shell 12 has edge portions
13 and 14 whicl engage around the top and bottom edges of
the fishplate 4. The edge portions 10, 11 and 13, 14
bear against the rail foot 6 ané rail head 8 with a deforma-
ble profiling. A screwthreaded member 18 extends in figure 2
through holes 15 and 16 in the fishplate 3 and 4and a hole 17
in the web 7. A covering 19 of insulating material is
disposed around the screwthreaded member. It fits with some
clearance in the holes 15, 16 and 17. At the screwthreaded
member 18 the shells 9 and 12 have an opening containing
an annular washer 20 and 21 respectively, which is rigid
and made of insulating material. Rings 22 and 23 bear on
the rings 20 and 21 to support the nuts 24 and 25 on the
screwthreaded member 18 in order to press the fishplates
against the rail 3. When ‘the nuts 24 and 25 are tightned,
the proZiled edge portions 10, 11, 13 and 14 of the shells
9 and 12 undergc defcrmation, thus providing a seal between
the shells 9 and 12 and the rail foot 6 and head 8. A cold-
hardening paste 26 is provided in the space left free between
the fishplates 3 and 4 and the rail 3 and in the space around
the covering 19 and the screwthreaded member 18 and after
hardening this forms a unit with the rings 22 and 23 and the
covering 19, since these parts are made from the same basic
material. The paste 26 adheres to the steel fishplaﬁes 3 and 4,
and to the rail 3. As will be seen from figure 3, on the side
adjacent the rail web 7, the fishplestes 3 and 4 have a
corrugation 27 which extends in the longitudinal direction of
the‘rails_yhile similar corrugations 28 are provided on the web
of 'the rails 2 and 3. The troughs of the corrugations 26 may
be situated opposite the crests of the corrugations 28. This
gives very considerable resistance to shearing, because the
connection between the layer 26 and the metal parts is not
defined simply by the holding power. The use of screwthreaded
members gives the same loading on both sides of the connection.

This gives a very good insulating effect while mechanically
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there is no weakening of the fishplates or the rails. The

corrugations 27 and 28 are shallow and extend graduaily

so that here again there is no inadmissible weakening. In

one practical embodiment, the height of the corrugations is,

for example, 1 mm, the corrugation length is 50 mm and

the thickness of the layer 26 is 3 mm. Ticure 4 chows the

part 13 of the shell 12 to an enlarged scale. Here the pro-

filing has been given the form of teeth 29. The height of

the teeth 23 decreases gradually towards the edge of the

part 13. Figure 5 shows a slightly different embodiment,

The edge portion 13 has a protuding part 30 which cooperates
£

through snan action with a depressed part 31 in the tor of the

the fish plate 4. In rigure 6 the same effect is obtained by civirnz

the top of the fishplate 4 a protuding part 32 and the edge

portion 13a depressed part 33.
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Electrically insulatin¢ connection between the ends oi two

rails

CLAIMS

1. BEn electrically insulating connectior between
the ends of two rails by means of two steel fishnlates clamped
acainst the rail ends on either side by clamping rezans
a ccld-hardening plastics paste being provided between the
fishplates and the rails, characterised in that or the side
remote from the rails each fishplate is provided with an
electrically insulating shell, which consists of one or more
parts and which engages around the top and bottorm of the
fishplate, the thickness of the shell edge portion encaaginc
around the fishplate coinciding, in the clamped condition,
with the thickness of the layer of plastics paste. '

2. L connection according to claim 1, charac-
terised in that the shell edage portions engaging around the
fishplate have on the outside a profiling which is deformable
under clamping pressure.

;T N 3. A ccnnection according to claim 2, characterised
in that the shells are provided wiht rigid annular washers
of insulating material to take the clamping forces at the
places where the clamping means pass through the shells.

4, A connectién according to claim 3, characterised
in that the annular washers consist of the same basic material

as the paste and engage with ample clearance around the clam-
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ping means.

5. A connection according to claim 4, charac-
terised in that the clamping means comprise screwthreaded
members and nuts, the screwthreaded members beinag provided
with an insulating covering of the same basic material as
the paste and the annular washers.

6. A connection according to claim 5,
characterised in that the clamping means have a smaller
diameter at the insulating covering.

7. A connection according to one or more of the
preceding claims, characterised in that the steel fishplates
have slight longitudinal corrugations on the side adjacent
the rail.

8. A connection according to claim 7, characterised
in that the surfaces of the rail web adjacént the fisghplates
are also provided with slight longitudinal corrugations.

9. A connection according to claim 8, characterised
in that the corrugations in the rail web and in the fishplate
have the same length and a trouch in one corrucation is

situated opposite a crest of the other corrugation.
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