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(57) Abstract: The invention relates to a grooved rail switch device (10) comprising a switch rail (12), the switch device having a 
e monobloc design and comprising at least one stock rail (14), ajunction rail (18) and a switch rail support (23), and the switch rail (12) 

and the junction rail (18) being mechanically interconnected. The switch rail (12) and the junction rail (18) merge into each other by 
means of ajoint (20) that is S-shaped in the horizontal section.  

(57) Zusammenfassung: Rillenschienenzungenvorrichtung (10) mitZungenschiene (12), wobei die Zungenvorrichtung inMonoblock
bauweise hergestellt ist und zumindest eine Backenschiene (14), eine Anschlussschiene (18) und eine Zungenschienenabstitzung (23) 
Oumfasst, und wobei die Zungenschiene (12) mit der Anschlussschiene (18) mechanisch miteinander verbunden sind. Dabei gehen die 
Zungenschiene (12) und die Anschlussschiene (18) fiber einen im Horizontalschnitt S-frmigen StoB (20) ineinander fiber.
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LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, 
SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, 
GQ, GW, KM, ML, MR, NE, SN, TD, TG).  

Ver6ffentlicht: 
- mit internationalem Recherchenbericht (Artikel 21 Absatz 

3)



WO 2019/057532 PCT/EP2018/074291 

Description 

Switch device 

The invention relates to a grooved rail switch device in monobloc design with a switch rail, 
whereby the switch device is manufactured as a monobloc and comprises at least one stock rail, 

one connecting rail, and one switch rail support, and whereby the switch rail and the connecting 

rail are mechanically connected to one another.  

In the context of characteristic features, the terms stock rail, connecting rail, side rail are meant 

to also encompass a respective portion of a side rail, connecting rail, and stock rail.  

Switch devices in monobloc design have been comprehensively tried and tested. Corresponding 

switch devices can for example be found in DE 101 24 624 C2 or DE 40 11 523 Al. In this, the 

switch devices may be produced from a uniform material, or may comprise an upper part 

consisting of high-strength steel and a lower part that may for example consist of construction 

steel. The upper part comprises the switch support in which the switch rail is adjustably 

arranged. Thus the switch support comprises the stock rail, the switch rail support, which may 

also be referred to as slide plate, as well as at least one side rail. A further component of the 

switch device is a section of a connecting rail or standard rail, using which the switch rail is 

connected within the switch device. Mechanical connections have prevailed for this, whereby 

the switch rail and the connecting rail merge into one another via a butt joint. On both sides of 

the joint extend mechanical connecting elements, such as brackets, which are connected to one 

another via bolts passing through the rails. Using a butt joint entails the disadvantage of an 

abrupt wheel transition, which results in the edges of the joint being subjected to wear and tear 

by the wheels. This creates wheel-transition problems, which among other issues affects the 

travel comfort.
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To avoid this disadvantage, it is known in the art that the switch rail and the connecting rail merge 

into each other via an oblique joint (EP 0 603 883 Al, DE 42 44 010 A 1). This however entails 

the disadvantage that the tips of switch rail and connecting rail may break, which necessitates 

frequent inspections and possibly rail maintenance and repair measures.  

In switch devices in monobloc design, the switch rail and the connecting rail can be mechanically 

connected to one another in a friction-locked manner via a clamping device, a so-called tongue 

rail adapter (DE 101 14 683 A 1).  

Also known in the art are monobloc designs in which the bloc extends over the length of the 

switch support as well as along one side beyond the switch support (see DE 10 2010 037 

110 Al).  

The objective of the present invention is to further develop a switch device of the above

mentioned type in a way to provide high riding comfort during passage over the switch device.  

A further objective is to reduce wear-and-tear compared to the present state of the art in the 

wheel transition area between the switch rail and the connecting rail.  

To meet this objective, the invention fundamentally intends that the switch rail and the connecting 

rail are interconnected via a joint that exhibits an S-shape in a horizontal section.  

According to the invention, a switch device manufactured in monobloc design employs an S

shaped joint to connect the connecting rail to the switch rail, which simplifies and improves the 

connection between the rail sections. The shape of the joint improves riding comfort for trains 

traveling over it. This provides a low-wear wheel transition area, with a stability that is caused 

in particular by its obtuse-angled S-shape and, in comparison to oblique joints, the lack of pointed 

material edges. At the same time, the S-joint ensures that a two-part wheel bearing surface is 

available over the length of the section of the S-joint extending along the longitudinal direction 

of the rail groove, which substantially prevents the fracturing edges or other damage.
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Nevertheless, one retains the advantages of monobloc grooved rail switch devices with respect 

to the selection of desired materials for switch rail and connecting rail, and one also still has the 

option of exchanging the switch rail in a simple manner because of the mechanical connection, 

i.e. the mounting is accomplished by clamping in a so-called switch adapter. In this, the switch 

rail in particular is fixed by wedge elements, as is disclosed in for example DE 42 44 010 Al and 

EP 0 603 883 Al, the disclosure of which is expressly referred to.  

It is known in the art for Vignoles rails to embody an S-joint between the switch rail and the 

connecting rail, as shown in DE 44 10 200 C1. However, the switch rail is connected to the 

connecting rail by welding, which results in constraints in the selection of rail materials. Also, 

exchanging the switch rail is time-consuming and consequently cost-intensive, 

In particular it is intended that in the monobloc, on the end-face area of the connecting rail, a 

contact surface with an S-shape is machined, e.g. routed, which is in contact with a geometrically 

corresponding mating surface of the switch rail, to form the s-shaped joint.  

Preferably, the longitudinal limb of the joint extending in the longitudinal direction of the 

connecting rail is 5 to 15 times longer than the respective transverse limb of the joint that 

originates from the longitudinal limb of the joint.  

The invention further is characterized in that the S-shaped joint consists of a longitudinal member 

extending in the longitudinal direction of the connecting rail and of transverse members, which 

possess a curved shape.  

To create a simple yet secure connection, the invention intends that the switch rail is connected 

in a friction-locked manner to the connecting rail via a wedge element, such as a wedge clamping 

plate.
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For this purpose, a T-groove can extend along the longitudinal direction of the switch device to 

accept one or several nuts of one or several bolts, which can be used to tighten the wedge 

element to connect the switch rail to the connecting rail in a friction locked manner.  

Further, at least in its section comprising the stock rail, the connecting rail, the side rail, and the 

switch rail support, the monobloc should consist of high-strength steel, bainite, austenitic 

manganese steel, hardened and tempered rail steel (R350HT), hardened and tempered fine

grained structural steel, e.g. Dilidur, Hardox, XAR, with the steel grades 400-500.  

To reliably prevent a longitudinal movement of the switch rail, the invention further provides that 

the switch rail is secured against a motion in the longitudinal direction by a rail anchor, which 

sectionally extends both in the switch rail support and in the switch rail.  

Further details, advantages, and features of the invention are not only found in the claims, the 

characteristic features specified therein - individually and/or in combination - but also in the 

following description of a preferred embodiment example.  

The figures show: 

Fig. 1 shows a lateral view of a switch device with a switch rail, 

Fig. 2 shows a top view onto a switch device of Fig. 1 with a switch rail, 

Fig. 3 shows a sectional view along the line D-D of Fig. 2, 

Fig. 4 shows a sectional view along the line A-A of Fig. 2, 

Fig. 5 shows a sectional view along the line B-B of Fig. 2, 

Fig. 6 shows a sectional view along the line C-C of Fig. 2,
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Fig. 7 shows an elevation in perspective view, and 

Fig. 8 shows a further embodiment of the invention's switch device in an expanded view.  

The figures, in which identical elements always carry the same reference labels, show a switch 

device 10 with a switch rail 12. The switch device 10 is produced in monobloc fashion, i.e. as 

one part. However in this the term one-part includes the possibility that the lower part of the 

switch device 10 is produced of a different material than the upper part, which in particular 

consists of high-strength steel. Nevertheless this is a monobloc design, since the areas that are 

subjected to high wear and tear are embodied in one piece and in particular consist of high

strength steel. The monobloc may be manufactured from a monolithic bloc by routing.  

The switch device 10 comprises a stock rail 14, a side rail 16, a portion of a connecting rail 18, 

as well as a slide plate 23, also to be referred to as switch rail support, upon which the switch 

rail 12 is adjustably arranged. The reader is referred to designs known in the art.  

In its root area, the switch rail 12 is mechanically connected to the connecting rail 18, in particular 

via an S-joint, as illustrated in the top view of Fig. 2. For this, a region is milled out of the 

monobloc, in particular from the end face of the connecting rail section 18, in order to provide an 

S-shaped contact surface 19, if viewed in a horizontal section, which is in surface contact with a 

geometrically matching contact surface 21 of the switch rail root (Fig. 4). This is illustrated by an 

S-shaped line 22 in the top view. The joint faces extend along the vertical axis of the monobloc.  

For the purpose of connecting the switch rail 12 to the connecting rail 18 in a friction-locked 

manner, wedge clamping elements 24 are provided, as shown in the sectional views in Figs. 5 

and 6, which can be tightened using the bolts 26, 28 towards the bottom of the switch device 10, 

in order to generate the desired clamping action and thus the friction-locked connection. For 

tightening, the bolts with their threads engage
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into nuts 30, 32, which are situated in T-shaped grooves that extend in the bottom area of the 

switch device 10. The corresponding groove is marked with the reference label 34 in Figs. 5 and 

6.  

In order to prevent a longitudinal motion of the switch rail 12, a rail anchor 38 may be provided, 

which engages both into the slide plate 20 and into the facing base 40 of the switch rail 12. For 

this purpose, corresponding respective recesses 42, 44 are provided in the slide plate 20 and 

the base 40 of the switch rail 12.  

In this, the rail anchor 38 extends in the immediate vicinity of the joint 20, i.e. in an area in which 

the switch rail 12 is not curved or at least not substantially curved.  

Fig. 8 again shows the grooved rail switch device in monobloc design, in an enlarged illustration, 

with the switch rail 12 removed and rotated by 90 degrees around its longitudinal axis. Easily 

discernible is the S-shaped contact surface 19 for the S-joint that has been machined out in the 

connecting rail section 18, whereby the section that extends in the longitudinal direction of the 

connecting rail is 5 to 15 times longer than the respective transverse limb, which originates from 

the longitudinal limbs and which extends in a curved manner, as is shown in the figure. Also 

shown is the recess 42 in the slide plate 23, into which is inserted the rail anchor 38, which 

sectionally extends in the sliding plate 23 and the switch rail 12.  

The extent of the contact surface 19 and the correspondingly matched contact surface 21 in the 

switch rail root give shape to the S-joint, which consists of the longitudinal member extending 

along the longitudinal direction of the connecting rail 18, and of the transverse members 

originating from the ends of the longitudinal member. Consequently, the contact surface 29 and 

correspondingly the contact surface 21 in the switch rail root comprises a longitudinal section 25 

extending in the longitudinal direction of the connecting rail 18, and originating from the ends of 

said longitudinal section, comprises sections 27, 29, which extend in a curved manner.  

On account of the length of the section 25, i.e. the longitudinal member of the S-joint 20, one 

achieves a comparatively long two-part wheel contact surface, which enhances riding comfort.  

Two-part wheel contact surfaces of this nature cannot be implemented for an oblique joint.
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Claims 

1. A grooved rail switch device (10) with a switch rail (12), whereby the switch 

5 device is produced in monobloc construction and comprises at least one stock 

rail (14), one connecting rail (18), and one switch rail support (23), and whereby 

the switch rail (12) and the connecting rail (18) are connected to one another 

in a mechanical manner, characterized in that the switch rail (12) and the connecting rail 

(18) merge into one another via a joint (20) that is S-shaped along a horizontal section, 
10 and in that the switch rail is secured against movement in the longitudinal direction by a 

rail anchor (38), which extends sectionally both in a slide plate (23) supporting the 

switch rail and in the switch rail, whereby the rail anchor extends adjacent to the S

shaped joint.  

15 2. The switch device of claim 1, characterized in that in the end-faced area of the 

connecting rail (18) in the monobloc, a contact surface (19) with an S-shape is 

machined, such as milled, which is in contact to a geometrically corresponding 

respective mating surface (21) of the switch rail (12), in order to form the S-shaped joint 

(20).  

20 

3. The switch device of any one of the preceding claims, characterized in that 

the S-shaped joint (20) consists of one longitudinal limb extending along the 

longitudinal direction of the connecting rail (18), and transverse limbs that 

preferably extend curved.  

25 

4. The switch device of any one of the preceding claims, characterized in that the 

longitudinal limb of the joint (20) extending in the longitudinal direction of the connecting 

rail (18) is 5 to 15 times longer than the respective transverse limb of the joint 

originating from said longitudinal limb.  

30
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5. The switch device of any one of the preceding claims, characterized in that 

the switch rail (12) is connected in a friction-locked manner to the connecting 

rail (18) via a wedge element (24), such as a wedge clamping plate.  

5 6. The switch device of any one of the preceding claims, characterized in that 

in the longitudinal direction of the switch device (10) extends a T-slot (34) for 

accepting one or several nuts (30, 32) of one or several bolts (26, 28), via which 

the wedge element can be tightened to connect the switch rail (12) with the 

connecting rail (18) in a mechanical friction-locked manner.  

10 

7. The switch device of any one of the preceding claims, characterized in that 

the monobloc, at least in its area that comprises the stock rail (14), the 

connecting rail (18), and the switch rail support (23), consists of high-strength 

steel such as bainite, austenitic manganese steel, hardened and tempered rail 

15 steel (R350HT), hardened and tempered fine-grained structural steel, e.g.  

Dilidur, Hardox, XAR, with the steel grades 400 - 500.
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