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(54) ANGULAR GUIDE PLATE

(57)  The angular guide plate for systems for fasten-
ing rails to the support, having a front part, a central part
and a bearing part, a through hole in the central part, a
local elevation in the front part forming a pedestal and, on
the bottom side in the bearing part, a half-cylinder bulge
having in the middle part a local narrowing forming a
stress-relieving recess. The angular guide plate has a
strengthening platform (5) running from the pedestal (6)
towards the bearing part (3), and, on the upper side, the
strengthening platform (5) has the shape of an isosceles
trapezoid, the arms of which are the edges (14). Lines
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being the extensions of these edges (14) are crossing at
an angle o of 40° - 70°, preferably 53° - 59°. On the
undersidein the front part (2) there are atleast two stress-
relieving openings (10a, 10b) having the form of recesses
extending along a line substantially parallel to the longer
edge of the guide plate (1). At the top on the edge of the
bearing part (3) there is a recess forming stress-relieving
arch (16). Preferably, width (L2) of this stress-relieving
recess (12) and width (L1) of the stress-relieving arch
(16) are 41-59% of width (L) of the longitudinal channel
(15).
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Description

[0001] The invention relates to an angular guide plate
which is an element of rail fastening systems that keeps
rail fastened to the support in railroad superstructures.
[0002] Angular guide plates, also referred to as guide
plates, are one of the basic components of rail fastening
systems that are fixing rail to the support, which is usually
concrete sleeper or slab element. In common rail fasten-
ing systems, rail pads and angular guide plates placed
between the rail foot and the sleeper are used. The rail
footis clamped to the sleeper by a spring element, usually
a properly shaped tension clip, fixed to the sleeper by a
dowel or fastening screw, that is inserted into precast
through or threaded hole in the concrete sleeper. On both
sides of the rail foot, guide plates are placed, usually
made of elastic material, with central opening through
which the above-mentioned dowel or fastening screw of
the tension clip can passes.

[0003] The known angular guide plates have an appro-
priately shaped upper and lower surfaces. There are
usually recesses or sockets in the upper part where
the arms or middle bend of the tension clip are seated
when completely assembled. The lower surface is de-
signed to fit into the recesses in the sleeper or slab plate
to ensure that the angular guide plate remains in a fixed
position towards the sleeper and the rail foot, fulfilling its
primary function which is to prevent transverse displace-
ment of the rail.

[0004] Angularguide plates are usually placed on both
sides of the rail, pressing their front parts against the rail
foot so that a rail channel is formed in which the rail is
stabilised laterally.

[0005] There are numerous descriptions of angular
guide plates with different design features, as per the
state-of-the-art. In the description of European patent no.
EP2672007 B1 "Guide plate for fixing rails for rail vehi-
cles" is presented the guide plate for attachment of rails
which is made of plastic material and has an upper side
formed as a supporting surface for a spring element
holding down the rail. An abutment surface is formed
on an end side of the plate and extends in longitudinal
direction of the plate. At the upper side of the plate, there
is formed a reinforcing rib that rises up beyond the
supporting surface and extends transversely to the abut-
ment surface. A bottom part of the plate is formed with an
aperture extending into a region of the plate in which the
reinforcing rib is formed.

[0006] Inanother European patentno. EP 2643519 B1
"Guide plate for laterally guiding a rail and system for
attaching a rail" there’s described a guide plate for lateral
guidance of a rail, which has contact surface and sup-
porting section which is assigned to the counter bearing
and has a supporting face. The guide plate according to
this document has also a shoulder associated with the
counter bearing, where the shoulder is configured pro-
jecting in the direction of its end face associated with the
counter bearing and in that the end face of the shoulder
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associated with the counter bearing and the region ad-
joining it of the support face is curved in the manner of a
groove.

[0007] Another European patent no. EP 2984231 B1
"Angular guide plate for a railway profile" discloses
angled guide plate for rail-fastening systems, having a
basic body with an upper side and an underside designed
forarranging on arailway sleeper. The angled guide plate
has a guide region and a supporting region. The guide
region and the supporting region extend substantially
parallel and adjacent to each another in a direction
transverse to a track direction. The upper side and the
underside are spaced apart from each another so that
thickness of the supporting region is larger, at least
partially, than thickness of the guide region. The basic
body of the plate is designed to taper substantially in
wedge form from the supporting region to the guide
region transversely to the track direction and minimum
thickness of the guide region is less than 10 mm.
[0008] The angled guided plate has been described
also in a European patent no. EP2318587B1 "Angular
guide plate and system for fixing a rail". According to this
description angle guide plate for the fitting of a rail on a
foundation has a recess serving as a seat for a free end
section of a tension clamp if said tension clamp is in the
pre-assembly position. The recess surrounds the end
section by less than half of its circumference and the
transition between the recess and the section of the angle
guide plate that follows on from the recess in the direction
of the rail is formed to be free of any abrupt change. The
angle guide plate may additionally have a rib extending
along the contact surface, and the recess is formed into
the rib.

[0009] The state-of-the-art solutions are designed to
increase the stiffness of this component of the rail fasten-
ing system and to prevent, in the best possible way, the
lateral displacement of the rails towards the direction of
the movement of the train, while ensuring at the same
time that the plate is strong enough so that it is neither
deformed nor broken by the dynamic forces applied to it
by the rail, nor by the static forces resulting from the
tension clip interaction. Undoubtedly, the material from
which the component is made has an impact on the
performance properties of the guide plates. However,
the elements of the rail fastening system are mass-pro-
duced in industrial quantities, which results from the
scale of demand in the construction and renovation of
rail roads It should be noted that four guide plates (two for
each rail) are required per sleeper. For these reasons,
relatively easily available thermoplastics, in particular
polyamide (PA6) and composites based on polyamide
and glass fiber, are most commonly used for the produc-
tion of this element. In addition to the material itself, the
performance characteristics of an angular guide plate are
also influenced by the shape and formation of the indi-
vidual components, especially those exposed to high
stresses during operation. By forming the guide plate
properly, the strength and functional properties of the
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guide plate can be improved or kept at an appropriate
level, while reducing the weight of the plate and the
amount of material required for its production, at the
same time. Since these aspects interact with each other,
thus evaluating the shape of the guide plate is not a
straightforward task, yet even small differences in its
formation can turn out to be very significant over many
years of operation.

[0010] The angular guide plate as per the presented
solution has been developed by using digital models to
analyse the stresses resulting from static and dynamic
forces on this component of the rail fastening system
during its operation. The basic idea was to reduce the
weight of the angular guide plate when compared to
similar components used on the European market, while
keeping the stiffness and strength (durability) of the guide
plate. Toan expert, itis understandable that a reductionin
the weight of a specific component made of a specific
material usually results in a weakening of the component
and a reduction of its strength. Although it may, at the
same time, improve other parameters, such as elasticity,
impact strength, etc. These aspects must be considered
when designing a guide plate. Zones most vulnerable to
mechanical damage because of the impact of the rail foot
on the guide plate and the shear forces were identified,
taking also into account the influence of the pressure of
the tension clip on the distribution of forces and stresses.
Using a sufficient number of cycles simulating the train
passages, both on straight and curved track and at
different speeds, it was possible to develop a shape of
the guide plate that ensures optimum stress distribution
in the material from which the plate is made.

[0011] The angular guide plate according to the pre-
sented invention is a structural element of a rail fastening
system, having a bottom side which, when completely
assembled, is seated on the railway sleeper and an upper
side that supports a tension clip that holds down the rail
foot to the rail pad and to the sleeper. The guide plate has
features that are partly known from the state-of-the-art.
On one side, it adheres with a front side against the
vertical edge of the rail foot and, on the other side, it
has a bearing part on which there is a longitudinal half-
cylinder on the underside, which, when completely as-
sembled, entering into a matching recess in the railway
sleeper, locking in this position. On the other side, at the
top, above the said bulge, a longitudinal channel is run-
ning parallel to the recess in the railway sleeper, into
which the tension clip loops (sections) enter after being
assembled, as shown in fig. 8 and fig. 9.

[0012] At the underside of the front part, a longitudinal
undercut may be made in the guide plate, into which,
once completely assembled, a part of a rail pad is in-
serted.

[0013] Between the front side and the bearing part
there is a central part having a through hole made in
the middle, through which the screw or dowel that fastens
the tension cliptothe sleeperis inserted. When seen from
above, the guide plate is rectangular or trapezoidal at its
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outline. (Trapezoidal shaped guide plates can be in-
stalled on tracks running along curves with relatively
short radii).

[0014] Inthefrontpart, located at the rail foot, the guide
plate has a flange at the top that extends along its edge,
protruding above the surface of the guide plate. Addi-
tionally, in the middle of the front part there is a pedestal
reaching the through hole. There are shelves formed on
both sides of the pedestal, on which the tension clip
sections, which are extensions of the middle bend, a re
seated, and further - also symmetrically located on both
sides - there are steps that extend above the surface of
the central section but are slightly lower than the above-
mentioned shelves.

[0015] The essence of the presented solution com-
prises the following features. On the upper side of the
angular guide plate, beginning from the pedestal in the
front part, through the central part of the guide plate, up to
the longitudinal channel in the bearing part, a strength-
ening platform is made, which tapers and descends
towards the bearing part, surrounding the through hole.
When seen from the side, the strengthening platform has
the shape of a wedge pointing towards the bearing sec-
tion. The strengthening platform makes up the core of the
guide plate, transferring a significant part of the forces
being generated by the rail pushing against the front
section.

[0016] On the underside of the guide plate, between
the front and the central part, there are stress-relieving
openings on both sides having the form of recesses
extended longitudinally in an axis substantially parallel
to the rail. The stress-relieving openings in the section
located under the strengthening platform or steps, are
wider and deeper than in those sections which are closer
to the outer edges of the guide plate.

[0017] Inthe bearing part, where the guide plate has a
half-cylinder on the underside, a stress-relieving recess
is made in the middle section. When completely as-
sembled, the sections (loops) of the tension clip hold
down the bearing section of the guide plate to the sleeper
on both sides of the longitudinal channel, while there is no
static pressure from above in the middle section, it is
therefore possible to construct the above-mentioned re-
cess without any noticeable reduction in the strength of
the component being described. The stress-relieving
recess does, however, need to be strengthened at certain
sections, as the dynamic forces acting on the rail foot,
e.g., transmitted by the strengthening platform, also
cause pressure on the central area of the front part,
and any excessive weakening of the guide plate structure
in this area would result in the risk of micro-cracking. To
prevent too much deflection of the central part of the
bearing section, where the stress-relieving recess is
located, a stiffening rib passes through the centre of
the rail seat area, having a cross-section like a semi-
circle and, when viewed from the front of the front section
- having the form of a vault (arch) that connects the two
sides of the half-cylinder. The stiffening rib is a sectional
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strengthening that acts as a connector between the half-
cylinders, thereby increasing the stability of the guide
plate. This is particularly important if there is any displa-
cement of the rail along the track, which, as a result of
friction in the contact area between the rail and the
tension clip and then the tension clip and the guide plate,
generate forces on the guide plate in the same direction,
i.e. longitudinally to the axis of the track, while the stiffen-
ing rib increases the resistance of the guide plate against
such forces in the bearing section. The width of the
stress-relieving recess shall not exceed 59% of the width
ofthe angular guide plate at the point where a longitudinal
channel is made at the top of the bearing section. If the
width of the stress-relieving recess was too large, it would
weaken it significantly at the points where the tension
clips are seated in the longitudinal groove, which holds
down the half-cylinder of the guide plate to the concrete
sleeper. The stress-relieving recess preferably takes the
shape of a trapezoidal prism (with rounded edges and
tops), through the centre of which passes the above-
mentioned vault-shaped stiffening rib along the long axis.
Shaping the recess in such a way that it is wider at the
bottom and narrows towards the top is a consequence of
the fact that most of the loads coming from the clip appear
on the outer part of the bearing section. By making a
stress-relieving recess, itis possible to reduce the weight
of the guide plate as well as the carbon footprint left in the
production process of this element. Tests have shown
that making the above-described recess along with a
stiffening rib does not significantly affect the strength of
the guide plate.

[0018] Furthermore, it is possible to make still in the
half-cylinder additional material recesses, but they
should be located on the inner side of the half-cylinder,
i.e. inthose parts of the half-cylinder which are facing the
rail. The reason for this is the distribution of dynamic
forces, the vector of which is generally directed outwards
from the rail, so the half-cylinders on the outside should
be uniform and their structure shall not be weakened in
these sections. The additional recesses in the half-cylin-
der, as indicated above, allow for material savings in the
production of the described detail.

[0019] An additional recess in the form of a wide and
gentle stress-relieving arch may be made on the upper
side of the bearing part, above the stress-relieving re-
cess. The section between the outermost points of this
arch represents up to 59% of the width of the entire
bearing part. Consequently, in an advantageous variant
of the solution according to the invention, the bearing part
has at more than half of its width, a recess both at the
bottom, where there is a stress-relieving recess, and at
the top, in the form of a stress-relieving arch.

[0020] Asindicated above, the strengthening platform,
in its profile view, has a shape similar to a wedge, the
sharp part of which points towards the bearing part, while
in its top view the platform looks similar to an isosceles
trapezoid, the long base of which connects to a pedestal
being part of the front part, and the short base is adjacent
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to a longitudinal channel located at the top of the bearing
part of the guide plate. Advantageously, the side edges of
the strengthening platform (forming the arms of an iso-
sceles trapezoid) at the crossing point of the lines being
an extension thereof, form an angle a, the measure of
which is between 40° and 70°, advantageously between
53°and 59°. The measure of the above-mentioned angle
o determines the crossing point of the lines being the
extension of the arms of the trapezoid, which is defined by
the outline of the strengthening platform. It is advanta-
geous if these lines are crossing in the area of the stress-
relieving arch. In a particularly advantageous version, the
measure of the angle a is 58.3°, and the width of the
stress-relieving recess at the base is similar to the width
of the stress-relieving arch above and also to the width of
the pedestal in that part where the shelves designed to
support the tension clip arms are made.

[0021] Thanks to the described design of the guide
plate, the desired dissipation of the stresses generated
by the rail moving transversely to the track under operat-
ing load is achieved. It should be clarified that the above-
mentioned forces act not only on the front section of the
guide plate, but also on the bearing section, by means of
the tension clip, the free ends of which are seated on the
rail foot pressing it down from above. As the train passes,
the first stresses are generated in the tension clip and are
being transferred to the bearing section of the guide plate
where the loops of the tension clip are adjacent to the
longitudinal channel of the bearing section. The rail foot
then pushes against the front part of the guide plate and
stresses develop over the entire width of the front section.
These stresses are transmitted through the central part of
the guide plate to the bearing part, which is wedged into
the recess of the concrete sleeper. This results in defor-
mation of the guide plate. Stresses occurring in this
second phase are to a great extent taken up by the
strengthening platform, by redirecting them downwards
and towards the middle of the guide plate. The stress-
relieving openings make it at the same time possible to
dissipate forces which, if there were no such openings,
would have accumulated in the central part on both sides
of the through-hole.

[0022] By using the described shape of the angular
guide plate, itis possible to reduce the quantity of material
required to manufacture this component, while keeping
the strength parameters that are characteristic for more
massive guide plates. This has been achieved by appro-
priately dissipating the stresses generated by the inter-
action of static and dynamic forces on the presented
component of the rail fastening system. By reducing
the amount of material required to produce the guide
plate according to the invention, there are measurable
benefits in both the material and the energy that is ne-
cessary in the production of the element to form the
thermoplastic material of a certain weight. Additionally,
the carbon footprint left in the production process of the
guide plate according to the described solution is re-
duced. Application of the solution also increases the
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durability of the guide plate, since the design which has
been used removes the stress centres where most micro-
cracks, that shorten the useful life of the guide plates,
were formed.

[0023] The subjectoftheinvention has been presented
in an embodiment in the drawings, showing:

Fig. 1 guide plate in axonometric projection, top view

Fig. 2 guide plate in axonometric projection, bottom
view

Fig. 3  guide plate - top view

Fig. 4  guide plate - bottom view

Fig. 5 guide plate - bearing part view

Fig. 6  guide plate - front part view

Fig. 7  guide plate - profile view

[0024] In addition, fig. 8 shows a section of the rail

fastening system completely assembled, with the slee-
per, rail, rail pad, angular guide plate, tension clip and
fastening screw visible, while fig. 9 shows the same
section of the system when viewed from the side.
[0025] The elements shown on the drawings are in-
dicated as follows:

1 - angular guide plate; 2 - front part; 3 - bearing part; 4 -
central part; 5 - strengthening platform; 6 - pedestal; 7,
7a, 7b - shelves (of the pedestal); 8, 8a, 8b - steps (of the
pedestal); 9 - through hole; 10, 10a, 10b - stress-relieving
openings (non-through holes); 11 - half-cylinder; 12 -
stress-relieving recess; 13 - stiffening rib; 14, 14a, 14b
- edges of strengthening platform; 15 - longitudinal chan-
nel; 16 - stress-relieving arch; 17, 17a, 17b - recesses (in
the half-cylinder 18 - longitudinal groove; 19 - flange of
the front part; L - width of the longitudinal channel (15); L,
- width of the stress-relieving recess (12); L, - width of the
stress-relieving arch (16); o - angle at which the lines
forming the extension of the edges (14) of the strength-
ening platform are crossed.

[0026] EXAMPLE 1: In the first embodiment of the
subject of the invention, the guide plate (1), having a
front part (2) in the assembled state located at the rail
side, a bearing part (3) located on the opposite side to the
front part (2) and a central part (4) connecting them, has a
through hole (9) made in the middle designed to be used
forinserting a screw that fastens the guide plate (1) to the
prestressed concrete sleeper. In the front part (2) there is
a flange (19) running along the entire width of the angular
guide plate(1) and extending above its surface. In the
middle of the front part (2), the flange (19) turns into a
pedestal (6), which is the uppermost part of the guide
plate(1) when assembled. The pedestal (6) meets the
through hole (9) and, on both sides, the pedestal (6) has
recesses made as shelves (7a, 7b), on which, in the
completely assembled state, the arms of the tension clip
that form the extension of the middle bend at the rail foot
side are seated. On the outer sides of the shelves (7),
there are steps (8a, 8b), which are local elevations of the
surface of the guide plate (1) at the contact area between
the front part (2) and the central part (4), however, the
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steps (8) are positioned lower than the shelves (7) when
completely assembled. The pedestal (6) passes towards
the bearing part (3) into a strengthening platform (5)
located in the central part (4) on the upper side of the
guide plate (1). The pedestal (6) passes towards the
bearing part (3) into a strengthening platform (5) located
in the central part (4) on the upper side of the guide plate
(1). The surface of the strengthening platform (5) pro-
gressively descends towards the bearing part (3),
whereas when viewed from above, it narrows in the same
direction, defining an approximately isosceles trapezoi-
dal shape, the longer base of which connects to the
pedestal (6) and the shorter base meets the bearing part
(3). The edges (14a, 14b) of the strengthening platform
(5) when viewed from the top, which outline the arms of an
isosceles trapezoid, are running towards the bearing part
(3) and the straight lines which are the extensions of the
edges (14) are crossing each other at an angle o of 41°,
whereby the point of their crossing is located outside the
body of the guide plate(1). On the underside of the
bearing part (3), there is a longitudinal bulge running
along the edge of the guide plate (1) forming a half-
cylinder (11), which, when the guide plate is completely
assembled, fits into a channel made in the concrete
sleeper. The half-cylinder (11) in its central section has
a local stress-relieving recess (12), which divides the
half-cylinder (11) into two parts, whereas these two parts
are connected by a stiffening rib (13) running centrally
through the stress-relieving recess (12) and having the
form of a vault with gentle arc. When viewed from the
bottom, the strengthening rib (13) runs longitudinally
through the centre of the stress-relieving recess (12).
On the top, a longitudinal channel (15) extending along
the edge of the angular guide plate (1) over the half-
cylinder (11) is formed in the bearing part (3). The channel
(15) is used for the tension clip loop to be seated in, when
the system is completely assembled, preventing the clip
bends from falling out of the guide plate (1). The width of
the stress-relieving recess (L1) is 55% of the width (L) of
the longitudinal channel (15). At the upper edge of the
guide plate(1), a concave shaped recess is made in the
centre of the bearing part (3), forming a stress-relieving
arch (16). The width (L2) of the stress-relieving arch (16)
is 52% of the width (L) of the longitudinal channel (15). On
the underside of the guide (1), two recesses are made in
the front part (2), being the stress-relieving openings
(10a, 10b). Stress-relieving openings (10a, 10b) are
placed on both sides of the through hole (9) and extend
along the edge of the front part (2), whereby these open-
ings are approximately "L" shaped when viewed from the
bottom of the guide plate. At the areas that are closest to
the through opening (9), the stress-relieving openings
(10) are deeper and wider than those further away from
the centre. There is also on the underside, along the edge
of the lower front part (2), a longitudinal undercut (18) of
rectangular cross-section, intended for inserting into this
space a part of the rail pad.

[0027] EXAMPLE 2. In the second embodiment, the
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angular guide plate (1) is formed analogously to example
1, whereby the straight lines forming the extension of the
edge (14) of the strengthening platform (5) are crossing at
an angle o of 58.3° and the point of their crossing is
located inside the material from which the guide plate (1)
is formed, slightly below the centre of the longitudinal
channel (15). The width of the stress-relieving recess (L4)
is 42% of the width (L) of the longitudinal channel (15),
and the width (L,) of the stress-relieving arch (16) is 46%
ofthe width (L) of the longitudinal channel (15). In the half-
cylinder (11), on its both sides, there are recesses (173,
17b) formed on the inner side representing locally de-
fined material recesses. The object of the invention is
applicable to systems for fastening rails to sleepers, for
the construction of rail roads, primarily railway tracks, but
also other types of tracks (e.g., tramways, mountain
railways, etc.).

Claims

1. The angular guide plate for systems for fastening
rails to the support, having a front part, a central part
and a bearing part, a through hole in the central part,
a local elevation in the front part forming a pedestal
and, on the bottom side in the bearing part, a half-
cylinder running longitudinally to the edge of the
guide plate, where in the middle part of the half-
cylinder there is a local narrowing forming a
stress-relieving recess wherein it has a strengthen-
ing platform (5) running with downward slope from
the pedestal (6) towards the bearing part (3), and on
the upper side, the strengthening platform (5) has the
shape of an isosceles trapezoid, the arms of which
are the edges (14), whereby the lines being the
extensions of these edges (14) are crossing at an
angle o 0f40°-70°, preferably 53° - 59°, while on the
underside in the front part (2) there are at least two
stress-relieving openings (10a, 10b) having the form
of recesses extending along a line substantially par-
allel to the longer edge of the guide plate (1);

2. The angular guide plate according to claim 1 where-
in the stress-relieving openings (10a, 10b) are dee-
per and wider at locations close to the through hole
(9) than at locations further away from this through
hole (9);

3. The angular guide plate according to claim 1 or 2
wherein the stress-relieving recess (12) made in the
middle of the half-cylinder (11) has a strengthening in
the form of a vault-shaped stiffening rib (13) con-
necting both sides of the half-cylinder (11);

4. The angular guide plate according to any one of the
above-mentioned claims, wherein there is a recess
forming a stress-relieving arch (16) at the top at the
edge of the bearing part (3);
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5.

The angular guide plate according to any one of the
above-mentioned claims, wherein the width (L,) of
the stress-relieving recess (12) is 41 - 59% of the
width (L) of the longitudinal channel (15) of the guide
plate (1);

The angular guide plate according to any one of the
above-mentioned claims, wherein the width (L,) of
the stress-relieving arch (16) is 41 - 59% of the width
(L) of the longitudinal channel (15) of the guide plate

(1)

The angular guide plate according to any one of the
above-mentioned claims, wherein the angle value a
is 58.3°, the width (L) of the stress-relieving recess
(12)is 50% of the width (L) of the longitudinal channel
(15) and the width (L,) of the stress-relieving arch
(16) is 50% of the width (L) of the longitudinal channel
(15);

The angular guide plate according to any of the
above-mentioned claims, wherein there in the
half-cylinder (11) in its inner part on both sides there
are recesses (17a, 17b) being locally defined cav-
ities in the material.
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