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Description

[0001] The invention relates to a link chain for chain
conveyors, in particular scraper chain conveyors for use
in mining, with vertical chain links which have around the
full circumference a constant cross-sectional profile pro-
vided on the inside with a circular arc and on the outside
preferably with a flat section, and with horizontal chain
links which have front sections with a straight face zone
and preferably have an outer width which is larger than
the outer width of the vertical chain links and have the
longitudinal limbs, which connect the front sections
around an oval inner opening and which are provided on
their outer surfaces with a recess, wherein the rear sides
of the front sections delimiting the inner opening form a
contact zone for the circular arcs of the vertical chain
links and connect the longitudinal limbs with a semi-cir-
cular portion. The invention also relates in particular to
the horizontal chain links, which preferably act to connect
entrainment scrapers, of a link chain for scraper chain
conveyors for use in mining, with front sections with a
straight face zone and with longitudinal limbs connecting
the front sections around an oval inner opening, which
longitudinal limbs are provided on their outer surfaces
with a recess, wherein the rear sides, which delimit the
inner opening, of the front sections form a contact zone
for circular arcs of vertical chain links and connect the
longitudinal limbs with a semi-circular portion.

[0002] A generic link chain is known from WO
2007/11088 A1, which discloses the preamble of claim
1, and Figs. 15, 16 and 17 show a generic link chain 150,
a vertical chain link 101 and a horizontal chain link 110
for connection of an entrainment scraper according to
generic WO2007/110088 A1. Vertical chain link 101 has
around the full circumference a constant cross-section
102, as shown in Fig. 16, which is delimited on the cir-
cumferential outside of chain links 101 by a flat section
103 which forms a transition on both sides via bevels 104
into a circular arc 105 which delimits an inner opening
106, which is oval in cross-section, of vertical chain links
101. Horizontal chain links 110, which comprise forged
pieces, have front sections 111 and longitudinal limbs
112 connecting these which in turn delimit with their rear
sides or inner sides an oval inner opening 113 in which
vertical chain links 101 are interlinked. For optimized
scraper connection, longitudinal limbs 112 are provided
on the outside with recesses 114 in which entrainment
noses 115 are centrally arranged, on which entrainment
noses 115 scraper chains can be anchored in a positive-
locking manner for conveyance of the mined minerals or
rock. Inner opening 113 is delimited by a circumferential
fillet 116 with a uniform degree of rounding, which fillet
116 extends on the rear sides of front sections 111 across
in each case a semi-circular portion 117. Circular arcs
105 of vertical chain links 101 adjoin this semi-circular
portion. Fig. 17 shows in detail the contact of circular arcs
105 and rear sides 107 of front sections 111 in an eccen-
tric section at the edge of vertical chain links 101 and
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horizontal chain links 110. In the case of the generic link
chain, due to the large width of front sections 111 of the
horizontal chain links, the linear course of the front side
of front sections 111 and the configuration of vertical
chain links 101 having a significantly smaller outer width
with the approximately semi-circular cross-section, ad-
vantageous rotational characteristics of link chain 150 at
the driven chain wheel are achieved. As a result of the
straight face zones of the front sections, the surface pres-
sures between these and the pockets of the chain wheel
are significantly reduced in comparison to otherwise con-
ventional horizontal chain links with arcuate front sec-
tions or front faces. Since the front sections of the hori-
zontal chain links protrude relatively far forward and lat-
erally into the respective pockets of the chain links, even
after more significant signs of wear on the pockets of the
chain wheel, only slightly increased surface pressures
over the initial status are generated. Vertical chain links
101 with a semi-circular profile are, at the same time, of
a small structure and satisfy the required high cross-sec-
tional strengths in order to be able to withstand even ex-
treme chain forces which occur in operational use of the
link chain in high-performance conveyors. Scrapers can
be connected and entrained in a positive-locking manner
via entrainment means 115 without the need to provide
additional reinforcement. Bevel 104 on vertical chain
links 101 is intended to additionally improve the angling
capacity of the horizontal and vertical chain links relative
to one another and the running characteristics of the link
chain particularly during feeding into a chain wheel. In
the case of generic horizontal chain links 110, the inner
surfaces, which face oval inner opening 113, of front sec-
tions 111 and of longitudinal limbs 112 have a surface
which comprises a circumferential fillet with a uniform
radius of curvature, as a result of which the oval inner
opening in each case forms a transition via a surface,
which is cambered in a crowned manner, to the upper
and lower sides of the front sections or longitudinal limbs.
[0003] The object of the invention is to create a high-
strength link chain for use in particular in the case of
scraper chain conveyors which can even be easily used
in the case of large lengths of several hundred meters
without being dimensioned over proportionally in terms
of their height and in terms of their weight and which is
also characterized by good load and running character-
istics of the horizontal and vertical chain links between
one another and enables a long service life.

[0004] This objectis achieved with a chain link accord-
ing to claim 1 and with a link chain according to claim 18.
[0005] According to the invention, the longitudinal
limbs of the horizontal chain links are provided on the
outer surfaces, which face the recess, at least adjoining
the upper side and lower side of the horizontal chain links
with a surface, which is cambered in a crowned manner,
and/or that the horizontal chain links have corner regions
at the transition of the front sections to the longitudinal
limbs, the longitudinal limbs being provided partially with
cavities in the corner regions on their upper side and
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lower side. Both measures can be provided jointly or in-
dependently of one another on a horizontal chain link.
As a result of both measures, not only can the bearing
surface of the lower sides on the conveyor strand base
or return strand base of a scraper chain conveyor be
significantly reduced but also the overall weight of each
horizontal chain link can be reduced. As a result of the
minimization of weight achieved in the case of the hori-
zontal chain link, which can be up to approximately 7%
in comparison to the generic chain link with the same
chain geometry, a smaller driving power is required to
move the link chain. The reduction in the bearing surface,
which can even exceed 50% as a result of the measures
according to the invention with an otherwise identical
chain link geometry, has a particularly positive effect on
the operating performance of the link chain since a higher
surface pressure occurs as a result of the smaller bearing
surface even taking into account the lower weight, as a
result of which the displacement action for nutty slack
and other materials located in the path of movement is
increased and the feed-in performance of the chain links
in chain pockets is simultaneously improved at a chain
wheel.

[0006] According to a particularly preferred embodi-
ment, the horizontal chain links could be provided on the
rear sides, which face the oval inner opening, of the front
sections with a surface which has a hollow within a fillet
cambered in a crowned manner, which hollow forms a
central region of the contact zone. As a result of the fillet
cambered in a crowned manner and the hollow, which is
formed between two lateral, rounded sections and forms
the central region, on the one hand, a substantially more
advantageous bearing of the circular arcs of the vertical
chain links on the relevant contact surfaces of the rear
sides of the front sections is achieved and, at the same
time, a greater material thickness can be provided in
those regions which lie laterally of the central plane atan
offset to the longitudinal limbs of the horizontal chain
links. Due to unwinding in ongoing operational use, great-
er wear occurs on these regions which are proportionally
reinforced by the configuration according to the particu-
larly preferred inventive embodiment than in the central
region. The shape of the surface therefore forms an op-
timized profiling of the rear sides of the front sections and
insofar enables in terms of design a longer service life of
the chain links and the entire link chain. In particular, the
osculation between the circular arcs on the vertical chain
links and the contact region on the rear sides of the front
sections is significantly improved by the reconfiguration
in terms of design with the hollows.

[0007] Inthe case of a link chain with the configuration
according to the invention of the horizontal chain links, it
is particularly advantageous if the cross-sectional profile
of the vertical chain links is provided in each case at the
transition of the flat section into the circular arc with a
bevel, wherein, the cross-sectional profile of the vertical
chainlinks preferably has a width to thickness ratio LV/DV
>2.
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[0008] In the case of the particularly preferred config-
uration of a link chain or of a horizontal chain link, the
hollow extends with a constant radius of curvature across
the surface of the rear sides of the front sections. The
constant radius of curvature is therefore preferably
adapted to the constant circular arc on the surfaces of
the vertical chain links interacting with the contact zone,
such that, irrespective of the pivot status of the vertical
and horizontal chain links to one another, uniformly op-
timized surface pressures and contact forces are gener-
ated. The design of the surface of the front sections is
preferably arrived at such that the radius of curvature of
the hollow has a crown line which lies on a central lon-
gitudinal plane between the longitudinal limbs of the hor-
izontal chain links. The central longitudinal plane also
forms, as is known per se for horizontal chain links, a
plane of symmetry in relation to which all horizontal chain
links are formed symmetrically. More preferably, the front
sections have in the central longitudinal plane a circular
cross-section with a defined radius. This radius prefera-
bly corresponds to the minimum material thickness of the
horizontal chain links which are preferably produced as
forged parts. The radius or minimum radius of the hori-
zontal chain links in the symmetrical centre of the front
sections is preferably of equal size or substantially of
equal size to the radius of curvature of the crowned fillet
on those surfaces which lie i.a. adjacent to the hollow.
This configuration additionally ensures an improved os-
culation between the circular arcs on the vertical chain
links and the rear sides of the horizontal chain links and
minimizes the corner stresses which occur to some ex-
tent in the prior art.

[0009] The crown line of the hollow preferably forms a
semicircle around the centre point of the front sections
in the central longitudinal plane. The hollow preferably
has on the rear side of the front sections a geometric
form which is achieved in that the radius of curvature is
unwound rotationally symmetrically around the centre
point of the front sections. Since the horizontal chain lines
are preferably produced as forged parts, only the die must
in principle be formed correspondingly negatively for pro-
duction of the horizontal chain links.

[0010] In order to prevent sharp-edged transitions be-
tween the hollow formed by means of the unwound radius
of curvature and the adjacent crowned fillets, the fillet
preferably in each case forms a transition via an inter-
mediate circular portion into the hollow, wherein the ra-
dius of curvature of the intermediate circular portion is
more preferably significantly smaller, in particular less
than half as large as the radius of curvature of the
crowned fillet. In the case of forged parts, a suitable ra-
dius of curvature of the intermediate circular portion can
be approximately 6 mm.

[0011] In principle, the surface pressures between the
hollow according to the invention and the circular arc at
the vertical chain link can also be minimized if the chain
links have slightly oval curved surfaces or circular arcs
with changing radii. In the case of the particularly pre-
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ferred configuration, the hollow has a constant radius of
curvature and the circular arc of the vertical chain links
also has a constant radius, wherein, more preferably, the
radius of curvature of the circular arc of the vertical chain
links is preferably 2 to 4 mm smaller than the radius of
curvature of the hollow such that in particular the toler-
ance deviations which unavoidably occur during forging
do not adversely affect the improved osculation of the
sections of the chain links which are in contact with one
another. In the case of horizontal and vertical chain links
produced from turned parts, the radius of curvature of
the hollow and the radius of the circular arc can also be
identical or quasi-identical since, unlike forged parts, pro-
duction is possible with significantly fewer tolerance de-
viations.

[0012] Itis particularly advantageous if the longitudinal
limbs are also provided on their inside facing the inner
opening with a fillet which is cambered in a crowned man-
ner, wherein the degree of fillet or the fillet radius at the
rear side of the front sections and the degree of fillet on
the insides of the longitudinal limbs are of equal size.
[0013] Itis particularly advantageous if the hollow ex-
tends across the entire semi-circular portion into the lon-
gitudinal limbs, wherein, as a result of the configuration
of the surface, the spread of the hollow reduces parallel
to the longitudinal central plane in an approximately
straight line towards the outside. A corresponding delim-
itation of the hollow is generated as a result of the un-
winding of the body corresponding to the radius of cur-
vature of the hollow around the centre point as well as
the additionally provided fillet.

[0014] Alink chainaccording to the invention can com-
prise a plurality of vertical chain links which are formed
soastobe identical to one another as well as two different
types of horizontal chain links, namely, on the one hand,
horizontal chain links which serve the purpose of scraper
connection and, on the other hand, horizontal chain links
which do not have to fulfill this function. Depending on
the configuration of the link chain, all or individual hori-
zontal chain links can therefore be provided on both sides
in the recesses with entrainment means which are
formed centrally between both front sections and in each
case protrude in a projecting manner into the relevant
recess. A configuration which is particularly preferred ac-
cording to the invention of the horizontal chain links with
corresponding entrainment means is described in detail
further below. Each entrainment means can comprise an
entrainment nose formed on the longitudinal limb with a
preferably trapezoidal cross-section.

[0015] According to the invention, the outer surfaces,
which face the recesses, of the longitudinal limbs be-
tween the front sections and the entrainment means are
provided with flanks which run in an at least partially ar-
cuately cambered manner. A base section runs in a
straight line between the arcuate flanks, from which base
section the entrainment means or the entrainment nose
projects. The arcuate flank not only facilitates the pre-
ferred manufacture of the horizontal chain links as cast
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parts but rather it simultaneously brings about a further
reduction in the bearing surface and in the weight without
reducing the supporting minimum cross-sections of the
longitudinal limbs. The minimum cross-section is on the
contrary extended to a larger range. An optimized mini-
mization of the bearing surface and of the weight can be
achieved if the arcuate flank has a circular arc curvature,
wherein the circular radius can be smaller than the radius
inthe central longitudinal plane. Alternatively, the arcuate
flank can also have a circular arc curvature, the circular
radius of which is larger than the radius in the central
longitudinal plane. It is furthermore advantageous if the
surface, which is cambered in a crowned manner, ex-
tends from the upper and lower side over the arcuate
flank and the linear base section and/or over the entire
outer surface of the longitudinal limb, with the exception
of the region in which the entrainment means is located.
[0016] In order to improve the connection of entrain-
ment elements (chain scrapers) to the cam-like entrain-
ment means on the horizontal chain links even in the
case of deeply cut recesses, it can be expedient if the
abutting surfaces of the entrainment means or entrain-
ment noses protrude across the abutting surfaces of the
front ends of the front sections and the horizontal chain
links in the region of the entrainment means have the
largest chain link width. More preferably, the front sec-
tions can have corner regions on the outsides at the tran-
sition to the longitudinal limbs and/or end in front ends
with a circular cross-section, wherein the radius of the
circular cross-section can then preferably be of equal size
or substantially equal size to the radius in the central
longitudinal plane. In the case of this configuration, the
weight and bearing zone of the chain links are preferably
small. The crowned camber of the surface of the longi-
tudinal limbs on the outside thereof can then be at least
partially of equal size or approximately equal size to a
fillet, which is cambered in a crowned manner, of the
surface of the longitudinal limbs on the insides which face
the inner opening.

[0017] Inthe case of the configuration of the horizontal
chain links with cavities, it is particularly advantageous
if an individual cavity which is closed at the edge and at
the base is formed in each corner region on the lower
side and on the upper side. The cavity which is closed
at the edge and base edge can in particular be formed
substantially ovally longitudinally extended or triangularly
or trilaterally in order to provide the substantially flat re-
gion which is available in the corner region over as large
a surface area as possible with the cavity and minimize
the bearing zone. According to one advantageous con-
figuration, a flat intermediate section which (co-)forms
the bearing surface or bearing zone for the chain link can
be formed between the cambered insides and the cam-
bered outer surfaces of the longitudinal limbs, which in-
termediate section can preferably widen from a narrow
web towards the surfaces of the front sections in an ap-
proximately V-shaped manner. The cavities can then be
formed in particular in the region of the intermediate sec-
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tions widening in a V-shape. In the case of all configura-
tions with cavities, these can in each case have a max-
imum depth which is between approximately 1/6 and 1/2
of the radius in the central longitudinal plane.

[0018] According to yet another alternative configura-
tion which can also have its own inventive significance
in the case of an otherwise generic chain link irrespective
of the cavities and/or outsides which are cambered in a
crowned manner, the front sections on the front sides
can be provided centrally with a frontreinforcement which
projects towards the front, wherein the front reinforce-
ment preferably has a curved front surface and the max-
imum width of the front reinforcement is of equal size to
or smaller than the width of the inner opening.

[0019] Further advantages and configurations of a link
chain according to the invention will become apparent
from the following description of preferred exemplary em-
bodiments of chain links according to the invention,
shown in the drawing. In the drawing:

Fig. 1 shows, in a perspective view, a section of a
link chain according to the invention according to a
first exemplary embodiment;

Fig. 2 shows a top view of the link chain from Fig. 1,
partially opened out;

Fig. 3 shows, in a perspective view, a horizontal
chain link according to the invention according to the
first exemplary embodiment;

Fig. 4 shows a top view of the horizontal chain link
from Fig. 3;

Fig. 5 shows a sectional view along V-V in Fig. 4;
Fig. 6 shows a sectional view along VI-VI in Fig. 4;
Fig. 7 shows a sectional view along VV-VV in Fig. 4;
Fig. 8 shows a sectional view along W-W in Fig. 5;
Fig. 9 shows the chain link from Fig. 4 in a view of
a front section, partially in section through the en-
trainment nose;

Fig. 10 shows a top view of a horizontal chain link
according to a second exemplary embodiment;
Fig. 11 shows the horizontal chain link from Fig. 10
in a side view;

Fig. 12 shows a sectional view along Y-Y in Fig. 10;
Fig. 13 shows a sectional view along Z-Z in Fig. 10;
Fig. 14 shows a top view of a horizontal chain link
according to a third exemplary embodiment;

Fig. 15 shows a perspective view of the chain links
of a link chain according to W02007/110088 from
the prior art;

Fig. 16 shows a top view of the chain links from the
prior art; and

Fig. 17 shows a sectional view along XX-XX in Fig.
16.

[0020] Figs. 1 and 2 show, from a link chain 250 ac-
cording to afirstinventive embodiment, two vertical chain
links 201 which each are linked into the oval inner open-
ing 213 of a horizontal chain link 210. Link chain 50 ac-
cording to the invention can in particular be used in the
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case of scraper chain conveyors which are used as face
conveyors in underground mining use, and in the case
of which horizontal chain links 210 lie horizontally and
rotate with link chain 250 in this horizontal alignment,
while vertical chain links 201 rotate correspondingly per-
pendicular to this, therefore standing vertically. Vertical
chain links 201 have longitudinal limbs 207 and chain
fronts 208 which are provided around the full circumfer-
ence with a constant cross-section 202, as is in particular
apparent from Fig. 2. Circumferentially constant cross-
section 202 is delimited on the outside of longitudinal
limbs 207 and chain fronts 208 by a flat section 203 and,
towards oval inner opening 206, longitudinal limbs 207
and chain fronts 208 each have a circular arc 205 which
preferably across its entire extension has a constant ra-
dius R, which is approximately 35 mm in the case of the
chain link thickness of a 42 mm x 140 mm chain, and
which is approximately 27,5 mm in the case of a chain
link thickness of a 34 mm x 110 mm chain. Circular arc
205 forms a transition into flat section 203 in each case
via a bevel 204 running at an angle of approximately 60°
+ 2° at an incline to flat section 203. Cross-sectional
profile 202 of the vertical chain links has a width L,, a
height B,, and a thickness D,, which in the case of a 42
mm chain are approximately L, = 62 mm, B, = 102 mm
and D,, = 30 mm and which in the case of a 34 mm chain
are approximately L, =49 mm, B, =86 mmand D , = 24
mm. Inner opening 206 then has a clear opening width
of approximately 48 mm or 39 mm, respectively, and a
clear opening or dividing length of approximately 140 mm
or 110 mm, depending on the chain thickness.

[0021] Aswillbe apparentfromfig. 1to4,the horizontal
chain links 210 consist of one-part or one-piece forged
links with two front sections 211 with a straight face zone
218 aligned at a right angle to the running direction of
link chain 250, wherein both front sections 211 are con-
nected at the rear side via longitudinal limbs 212. Hori-
zontal chain links 210 have two front sections 211 formed
to be identical to one another as well as longitudinal limbs
212 formed to be identical to one another, only the cross-
sectional profile changes approximately constantly within
front sections 211 and longitudinal limbs 212. The hori-
zontal chain links 210 have an overall approximately rec-
tangular basic shape and face zone 218 running straight
in the chain link central plane and perpendicular to the
running direction extends approximately straight across
entire outer width By, of horizontal chain links 210. Outer
width By, is larger than outer width BV of vertical chain
links 201. The ratio can be preferably approximately
By/B, =210/102 with a 42 mm chain and B,,/B,, = 166/86
with a 34 mm chain, therefore approximately 2:1. Both
longitudinal limbs 212 have on the outside a recess 214
in which, centrally between both front sections 211, an
entrainment nose 215 is formed as a positive-locking en-
trainment means for entrainment scrapers, not shown,
onto which the entrainment scrapers are placed e.g. from
above and can then be locked. As is easily apparent from
Fig. 4, entrainment nose 215 has in plan view an approx-
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imately trapezoidal cross-section and the entrainment
nose widens to the outside of the longitudinal limbs with
an angle of approximately 12°, and tapers to the outside,
respectively. Each recess 214 has directly adjacent to
the front sections 211 two circular shaped flanks 219,
which form a transition into linear base sections 220, rel-
ative to which entrainment noses 215 project within re-
cess 214. The length of recess 214 in chain running di-
rection is here the same as the clear opening or dividing
length (approx. 110 mm with a 34 mm chain) of inner
opening 213 in the region of opposing semi-circular por-
tions 217 in longitudinal central plane M which halves
frontsections 211. Alltransition surfaces are beveled with
approximately 6° in order to produce chain links 210 ac-
cording to the invention as forged pieces.

[0022] Horizontal chain links 210 of link chain 250 are
optimized for interaction with vertical chain links 201 in
particular on the rear sides of front sections 211 facing
inner opening 213 and this optimization will now at first
be explained with further reference to the figures 8 and
9. The linking optimization relates in particular to the con-
figuration of the surfaces of the rear side of front sections
211 and the insides of longitudinal limbs 212 towards
inner opening 213 delimited by these. As is already clear-
ly apparent from Figs. 3 and 4, the rear sides of front
sections 211 are provided, directly adjacent to semi-cir-
cular portion 217 with which front sections 211 delimit
oval inner opening 213 centrally of the chain links or in
the horizontal central plane, with a hollow 221 which ex-
tends here tapering in a pointed manner or in a V-shape
up to upper side 230 and lower side (231, Fig. 5) of hor-
izontal chain links 210. Hollow 221 has the largest spread
in the region of the horizontal central plane of the chain
links and the spread correspondingly reduces towards
upper side 230 and towards lower side. Hollow 221 there-
fore extends in a uniform manner from semi-circular por-
tion 217 to upper side 230 or from semi-circular portion
217 to lower side of the horizontal chain links and forms
the central region of the contact zone which the circular
arcs (205) of vertical chain links 201 linked into horizontal
chain links 210 adjoin, as is shown in fig. 2.

[0023] Fig. 5 shows a vertical section through a hori-
zontal chain link 210 in the region of (vertical) central
longitudinal plane M. Front sections 211 have in central
longitudinal plane M a circular cross-section with a radius
Ry which forms the minimum material thickness of the
horizontal chain links and in the case of a 42 mm chain
is approximately Ry; =21 mm and in the case of a 34 mm
chain is approximately Ry, = 16,5 mm. Entire face zone
218 of front sections 211, which runs straight, perpen-
dicular to the chain running direction, at the front side, is
preferably rounded with the same radius Ry so that there-
fore a face zone 218 which is rounded uniformly between
upper side 230 and lower side 231 extends across the
entire front surface of horizontal chain links 210. Hollow
221 in the surface of the rear side of front sections 211
preferably has a constant radius of curvature Ry, as is
schematically indicated in Fig. 8, wherein this radius of
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curvature Ry, depending on the manufacturing precision,
corresponds either to the rounding diameter of circular
side 205 of vertical chain links 201 or, particularly in the
case of forged parts, is larger by a necessary oversize
of approximately 2 to 4 mm, preferably 3 mm. Hollow 221
is produced by unwinding this radius of curvature Ry
around centre point Z of front sections 211 in longitudinal
central plane M, as a result of which the V-shaped taper
of hollow 221 is inevitably produced towards upper side
230 and lower side 231 of horizontal chain links 210.
Crown line S of hollow 221 coincides with the surface of
front sections 211 in longitudinal central plane M and it
extends on a semi-circle around centre point Z of front
sections 211 in central longitudinal plane M.

[0024] Reference is now made again to Figs. 1 to 4
from which it is clearly apparent that longitudinal limbs
212 are provided on insides 223 with a crowned fillet,
wherein the degree of rounding of this fillet of longitudinal
sides 223 is preferably of equal size to radius Ry, or the
rounding diameter at face zones 218 of front sections
211. This fillet of longitudinal sides 223 extends partially
into the rear sides of front sections 211, as indicated with
partial surface 222 of the surface of the rear sides at the
transition to longitudinal sides 223 respectively in Figs.
3 and 4. The rear side of front sections 211 therefore has
aradius of curvature Ry which is rounded with fillet radius
Ry In order to prevent a sharp-edged transition between
this degree of fillet with diameter Ry, and hollow 221 with
radius of curvature Ry, the transition surfaces are round-
ed with an intermediate rounding 224 which is preferably
approximately 6°. Figs. 3 and 5 clearly show that hollow
221 and intermediate rounding 224 each extend across
the rear side of front sections 211 up to the insides of
longitudinal limbs 212 and also taper in a pointed manner
or in a V-shape there before the fillet only extends with
degree of rounding Rg, as shown in Fig. 9, across the
inside 223 of longitudinal limbs 212. Degree of fillet Rg
of longitudinal sides 223 is indicated on longitudinal limbs
212 in Fig. 9 and is preferably of equal size to degree of
fillet Ry, on the front sections 211.

[0025] Hollow 221 provided centrally of the rear sides
of front sections 211, with which hollow 221 the central
region of the contact zone of horizontal chain links 210
with circular arcs 205 of vertical chain links 201 is formed,
leads, in particular eccentrically to central longitudinal
place M, to a significantly improved osculation of the con-
tact surfaces of vertical chain links 201 and horizontal
chain links 210 relative to one another, as a good oscu-
lation of the contact surfaces, i.e. of circular cross-section
Ry in the centre or central longitudinal plane M of front
sections 211 with the crown camber of circular arc 205,
is achieved and a uniform and smooth resting against
the contact surfaces is achieved at a lateral offset to the
central longitudinal plane at the outer edge of the inner
opening of vertical chain links 201, as well. As a result
of these measures, the corresponding edge regions of
front sections 211 have a greater material thickness on
the rear side, as a result of which the service life of hor-
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izontal chain links 210 is also significantly improved.

[0026] In order to optimize the weight of the horizontal
chain links, on the one hand, a relatively rapid transition
of front sections 211 to the outer surfaces is provided via
circular arc-shaped flanks 219 into the linearly running
base section of recesses 214 which spring back relatively
deeply, as a result of which a relatively large-format un-
dercut behind lateral front ends 240 of front sections 218
is achieved, and, on the other hand, according to one
aspect of the present invention, longitudinal limbs 212
are provided on outer surfaces 241, which face recess
214, with an in this case circular arc-shaped surface
which is cambered in a crowned manner, which outer
surfaces 241 extend with a constant circular arc between
upper side 230 and the lower side of horizontal chain
links 210 on both sides of entrainment noses 215 over
the height of longitudinal limbs 212. The surfaces, which
is cambered in this case in a circular arc-shaped,
crowned manner, on outsides 241 is formed both in the
region in which the recesses have linear base sections
220 as well as in those sections in which recesses 214
have arcuate flank 219 and horizontal chain link 210, as
a result of the surface or fillet, which is cambered in a
crowned manner, of outer surfaces 241 of longitudinal
limbs 212 not only obtains a minimization of cross-sec-
tion, but rather in particular also a minimization of sub-
stantially flat upper side 230 and lower side 231 (Fig. 5).
As Figs. 3 and 4 in particular clearly show, as a result of
the fillet on inner surfaces 223 of longitudinal limbs 212
and the crowned fillet on outer surfaces 241 of longitu-
dinallimbs 212, upper side 230 and correspondingly also
lower side 231 are partially minimized to a narrow web
which is only a few millimeters wide and in this case cor-
ner regions 245 expanding in a V-shape with a substan-
tially flat covering surface are formed at the transition of
the longitudinal limbs to the front sections. As a result of
this, horizontal chain link 210 lies, in operational use,
exclusively with the regions lying in a plane, in this case
the narrow strip and corner regions 245, on the conveyor
base, as a result of which, due to the reduction in the
surface which is available for bearing, higher surface
pressures are generated which make it easier for hori-
zontal chain link 210 to displace coal or nutty slack. This
improved displacement effect also has a positive effect
on the feed-in performance of horizontal chain links 210
and thus of an entire link chain 250 into the chain wheel
pockets of drive chain wheels with which a link chain
according to the invention is driven e.g. in the case of an
underground face or drift conveyor. In the region in which
the fillet of inner surfaces 223 of the longitudinal limbs
and the fillet or crowned camber of outer surfaces 241
of longitudinal limbs 212 lie opposite one another, the
longitudinal limb has, as Fig. 6 shows, an approximately
oval cross-section with circular fillets on inner surfaces
223 and outer surfaces 241 and a short linear interme-
diate section 246 on upper and lower sides 230, 231. In
the region of entrainment nose 215 and in order to face
face zones 218 of front sections 211, longitudinal limbs
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212 have a significantly different cross-section.

[0027] In order to further improve the entrainment ef-
fect for chain scrapers which can be connected to hori-
zontal chain links 210, as explained in the exemplary
embodiments, entrainment noses 215 can protrude with
their abutting surfaces 215’ over abutting surfaces 240’
of front ends 240 of front sections 211 so that horizontal
chain link 210 has in the region of entrainment noses 215
an outer width which is between approximately 2 mm and
10 mm, preferably approximately 5 mm to 7 mm larger
than chain link width B, on end surfaces 240’ of front
sections 211. Frontends 240 have, as Figs. 3and 4 show,
acircular cross-section, wherein the radius of the circular
cross-section in the region of front ends 240 is preferably
of equal size or substantially of equal size to radius Ry,
of front sections 211 in central longitudinal plane M. En-
trainment noses 215 have, across the height of horizontal
chain links 210, an approximately rectangular cross-sec-
tion with rounded corners, as Fig. 7 clearly shows. Upper
and lower sides 230, 231 with a substantially flat course
can also extend across the region of entrainment nose
215. The radius of curvature of flanks 219 can be approx-
imately 2/3 Ry.

[0028] Figs. 10 to 13 show a second exemplary em-
bodiment of a horizontal chain link 310 according to the
invention which in turn has in each case front sections
311 with a linear or straight face zone 318 across the
width of chain links 310 and longitudinal limbs 312 which
connect front sections 311 around an inner opening 313
and which are in each case provided on the outside with
recesses 314 in which entrainment noses 315 are cen-
trally formed in order to be able to connect a chain scraper
(not shown) to each horizontal chain link or to individual
horizontal chain links 310. For the purpose of linking op-
timization of the interaction of horizontal chain links 310
with vertical chain links, as they are shown for example
in Figs. 1 and 2, also in the case of horizontal chain link
310, the rear sides of front sections 311 are provided with
a hollow 321 which extends evenly from semi-circular
portion 317, which delimits inner opening 313 on both
sides, to upper side 330 and lower side 331. Recesses
314 are, proceeding from front sections 311, delimited
by arcuate flanks 319, which have a circular arc curvature
with a radius of curvature Rg, which, in contrast to the
previous exemplary embodiment, is significantly larger
and in this case is approximately three times as large as
the radius of curvature of front sections 311 in central
longitudinal plane M. Arcuate flanks 319 extend almost
across the entire length expansion of recess 314 with the
exception of a very short linear arcuate section 320 di-
rectly adjoining entrainment nose 315 which projects to
the outside. In this case, outer abutting surfaces 315 of
entrainment noses 315 also protrude slightly beyond
abutting surfaces 340’ of front sections 311 so that chain
link 310 has the largest width in the region of entrainment
nose 315. Longitudinal limbs 312 are filleted in a circular
arcshape oninner surfaces 323 which face inner opening
313. According to the first aspect according to the inven-



13 EP 2 385 923 B9 14

tion, outer surfaces 341 of longitudinal limbs 312 are
formed both in the region of flank 319 as well as in the
region of linear base section 320 so as to be cambered
in a crowned manner, as the sectional view according to
Fig. 13 in particular shows. In each case beginning on
upper sides 330 and lower sides 331, outer surfaces 341
extend first with a crowned, partially also circular arc-
shaped camber 341’, which however becomes increas-
ingly flat towards the horizontal central plane or towards
the outside. As the top view in Fig. 10 of chain link 310
according to the invention clearly shows, the fillet or cam-
ber on inner surface 323 and on outer surface 341 forms
a transition approximately directly into one another at
least in the region of linear arcuate sections 320 so that
longitudinal limbs 312 obtain a circular or oval cross-sec-
tion there. Upper sides 330 and lower sides 331 either
have no intermediate section or they are minimized there
either to a narrow ridge or a narrow web and expand in
corner regions 345 in a V-shape towards the outside up
to the fillet on the front surface of front sections 311 or
to the fillet of outer surfaces 341 of longitudinal limbs 312.
All four or in general corner regions 345 in each case
between front sections 311 and outer surfaces 341 and
inner surfaces 323 of longitudinal limbs 312 are provided
with cavities 360, by means of which the surface on upper
sides 330 and lower sides 331 is in turn minimized. Cav-
ities 360 both on upper sides 330 and on lower sides 331
preferably have a depth T, which in the exemplary em-
bodiment shown amounts to a maximum of approximate-
ly 1/3 to Y of radius Ry, in central longitudinal plane M
or of the radius of curvature on front surfaces 318. All
cavities 360 are closed at the edge side and are formed
substantially trilaterally here. The cavities could never-
theless also be formed ovally longitudinally extended or
triangularly in so far as a corresponding geometry of cav-
ities 360 can be arranged and accommodated in corner
regions 345 which expand in a V-shape towards the out-
side. As a result of additional cavities 360, the bearing
surface and also the overall weight of horizontal chain
links 310 can be further reduced, as a result of which the
displacement of coal is improved due to the higher sur-
face pressures. Since in this case flanks 319 of recesses
314 feed relatively flat into front ends 340, front ends 340,
as the side view in Fig. 11 clearly shows, have an ap-
proximately V-shaped contour with a pronounced central
flank 347 in the region of the horizontal plane of division
of horizontal chain links 310. This central flank 347, which
can be formed to be even larger as a result of various
rounding dimensions of the arcuate curvature of flanks
319, extends adjacent to the horizontal central plane up
to entrainment nose 315.

[0029] Fig. 14 shows a third exemplary embodiment
of a horizontal chain link 410 according to the invention.
Longitudinal limbs 412, which in turn connect front sec-
tions 411 to one another around an inner opening 413,
are provided as in the previous exemplary embodiment
with only a partially crowned camber on outer surfaces
441 and preferably circular arc-shaped fillet on inner sur-
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faces 423. Arcuate flanks 419 which delimit recesses 414
have an arcuate curvature of similar size to the previous
exemplary embodiment. Entrainment noses 415 ar-
ranged centrally in recesses 414 have in this case a
smaller width expansion on their abutting surfaces than
front sections 411 and corner regions 445, as in the pre-
vious exemplary embodiment, are in turn provided with
cavities 416. For the purpose of linking optimization, the
rearsides of frontsections 411 in each case have a hollow
421 which extends up to semi-circular rounded portion
417 from the upper and the lower side of horizontal chain
link 410. In contrast to the previous exemplary embodi-
ments, both front sections 411 are nevertheless provided
centrally in each case with a front reinforcement 470
which runs in an arcuate manner on the front side so that
front reinforcement 470 brings about the largest thicken-
ing of front sections 411 in longitudinal central plane M
of horizontal chain links 410. Front reinforcement 470 is
curved in an arcuate manner with a large radius of cur-
vature and it extends in its width only across the entire
width of inner opening 413.

[0030] Numerous modifications which should fall with-
in the scope of protection of the attached claims are ap-
parent to the person skilled in the art from the above
description. The entrainment noses can, but do not need
to, project laterally beyond the front ends, even if hori-
zontal chain links with laterally projecting entrainment
noses offer advantages for entrainment of the chain
scrapers. The radii of curvature can differ from the ex-
emplary embodiments shown. All the features can also
be advantageously used in the case of chain links with
different chain link geometries. In the case of chain links
with a larger or smaller chain link strength and a corre-
spondingly changed modular width, other diameters and
radii of curvature can thus be produced in order to
achieve the same optimization of the horizontal chain
links and the interaction of horizontal and vertical chain
links. Since not every horizontal chain link must be used
to connect an entrainment scraper in a link chain, indi-
vidual horizontal chain links can be provided with corre-
sponding entrainment means and the other chain links
do not have any corresponding entrainment nose. In the
case of these horizontal change links which then only
form connecting links, the recess could also have a dif-
ferent geometric dimension.

Claims

1. Chain link, preferably for connection of entrainment
scrapers to link chains for scraper chain conveyors
for use in mining, with front sections (211) with a
straight face zone (218) and with longitudinal limbs
(212), which connect the front sections around an
oval inner opening (213) and which are provided on
their outer surfaces with a recess (214), wherein the
rear sides of the front sections (211), delimiting the
inner opening with a semi-circular portion (217) con-
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necting the longitudinal limbs, form a contact zone
for circular arcs of vertical chain links, and wherein
the chain link is provided on both sides in the recess-
es (214) with entrainment means (215) which are
formed centrally between both front sections (211),
wherein each entrainment means (215) protrudes in
a projecting manner into the relevant recess (214)
characterized in that the longitudinal limbs (212)
on the outer sides (241), which face the recess (214),
comprise at least adjacent to the upper side (230)
and lower side (231) of the chain link (201) a spher-
ical, crowned cambered shaped surface, wherein
the outer sides (241), of the longitudinal limbs (212)
are provided between the front sections (211) and
the entrainmentmeans (215) with flanks (219), which
run in an at least partially arcuately cambered man-
ner, and with a base section (220), which runs in a
straight line between the arcuate flanks (219), from
which base section (220) the entrainment means
(215) projects.

Horizontal chain link according to Claim 1, charac-
terized in that the rear sides of front sections (211),
which face the oval inner opening (13) of the hori-
zontal links, are provided with a surface which has
a hollow (221), which forms a central region of the
contact zone, within a crown cambered fillet.

Chain link according to one of Claims 1 or 2, char-
acterized in that the longitudinal limbs (212) on the
insides (223) facing the inner opening (213) are pro-
vided with a fillet (Rg) which is cambered in a
crowned manner.

Chain link according to Claim 3, characterized in
that the radius of curvature of the fillet (Rg) is of
equal size to the radius of curvature on the rear sides
of the front sections (211).

Chain link according to any of Claims 1 to 4, char-
acterized in that each entrainment means consists
of an entrainment nose (215) formed on outer face
of the longitudinal limb (212) with a preferably trap-
ezoidal cross-section.

Chain link according to any of Claims 1 to 5, char-
acterized in that the arcuate flank (219) has a cir-
cular arc curvature, wherein the circular radius is
smaller than the radius (Ry,) of the front sections
(211) in the central longitudinal plane (M).

Chain link according to any one of Claims 1 to 6,
characterized in that the surface, which is cam-
bered in a crowned manner, extends from the upper
and lowersside (230, 231) over the arcuate flank (219)
and the linear base section (220).

Chain link according to one of Claims 1 to 9, char-
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10.

1.

12.

13.

14.

15.

acterized in that the abutting surfaces (215’) of the
entrainment means (215) protrude across the abut-
ting surfaces (240) of the front sections (211) and
the chainlinks inthe region of the entrainment means
(215) have the largest chain link width.

Chain link according to one of Claims 1 to 8, char-
acterized in that the horizontal chain links (310;
410) comprise on the transition to the font sections
(311; 411) into the longitudinal limbs (312; 412) cor-
ner areas (345; 445), wherein the longitudinal limbs
(312; 412) on their top side (330; 430) und bottom
side (331;431) atleast in the corner areas (345; 445)
are partially provided with a cavity (360; 460).

Chain link according to one of Claims 1 to 9, char-
acterized in that the front sections (211) end in front
ends (240) with a circular cross-section, wherein the
radius of the circular cross-section is preferably of
equal size or substantially equal size to the radius
(R of the front sections in the central longitudinal
plane (M).

Chain link according to one of Claims 1 to 10, char-
acterized in that the crowned camber of the surface
of the longitudinal limbs (212) on the outside (241)
is at least partially of equal size or approximately
equal size to a fillet (Rg), which is cambered in a
crowned manner, of the surface of the longitudinal
limbs on the insides (223) which face the inner open-
ing (213).

Chain link according to Claim 11, characterized in
that an individual cavity (360; 460) which is closed
at the edge and at the base is formed in each corner
region (345; 445) on the lower side (331) and on the
upper side (330).

Chain link according to one of Claims 1 to 14, char-
acterized in that a flat intermediate section (239)
which forms the bearing surface for the chain link is
formed between the cambered insides (223; 323)
and the cambered outer surfaces (241; 341) of the
longitudinal limbs, which intermediate section pref-
erably widens from a narrow web towards the sur-
faces of the front sections in an approximately V-
shaped manner.

Chain link according to one of Claims 1 to 13, char-
acterized in that the front sections (411) on the front
sides are provided centrally with a front reinforce-
ment (470) which projects towards the front, wherein
the frontreinforcement (470) preferably has a curved
surface (471) and the maximum width of the front
reinforcement is of equal size to or smaller than the
width of the inner opening (413).

Chain link according to any one of Claims 1 to 14,
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characterized in that the outer sides (241) of the
longitudinal limbs (212), on both sides of the entrain-
ment nose (215), are provided with a circular arc-
shaped surface extending with a constant circular
arc between the upper side (230) and the lower side
(231) of the chain link (201) over the height of the
longitudinal limbs (212).

Chain link according to any one of Claims 1 to 15,
characterized in that the arcuate flanks (119) are
directly adjacent to the front sections (211) and are
forming transitions into the the linear base sections
(220).

Chain link according to any one of Claims 1 to 15,
characterized in that the recess (214) has a length
in a longitudinal plane , which length is the same as
the length of the inner opening (213) in the longitu-
dinal plane between the opposing semi-circular por-
tions (217).

Link chain for chain conveyors, in particular scraper
chain conveyors for use in mining, with vertical chain
links (201) which have around the full circumference
a constant cross-sectional profile provided on the
inside with a circular arc (205) and on the outside
preferably with a flat section (203), and with horizon-
tal chain links (210) which have front sections (211)
with a straight or approximately straight face zone
(218) and longitudinal limbs (212), which connect
the front sections (211) around an oval inner opening
(213) and which are provided on their outer surfaces
with a recess (214), wherein the rear sides of the
front sections (211) delimiting the inner opening
(213) form a contact zone for the circular arcs of the
vertical chain links, characterized in that at least
one horizontal chain link or all horizontal chain links
are formed according to one of claims 1to 17, where-
in preferably the vertical chain links (101) are pro-
vided at a transition of the flat section (103) to the
circular arc (105) with a bevel (104), wherein the
cross-sectional profile (107) of the vertical chain links
(101) preferably has a width to thickness ratio L,/D,,
> 2.

Patentanspriiche

1.

Kettenglied, vorzugsweise zum Anschluss von Mit-
nahmekratzern an Gliederketten fir Kettenkratzer-
forderer fir den Bergbaueinsatz, mit Bugteilen (211)
mit einer geraden Stimzone (218) sowie mit die Bug-
teile um eine ovale Innendffnung (213) herum ver-
bindenden Langsschenkeln (212), die an ihren Au-
Renflachen mit einer Einziehung (214) versehen
sind, wobei die Rickseiten der Bugteile (211), die
die Innendffnung mit einer die Langsschenkel ver-
bindenden Halbrundung (217) begrenzen, eine Kon-
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taktzone fir Rundbégen von vertikalen Kettenglie-
dern bilden, und wobei das Kettenglied beidseitig in
den Einziehungen (214) mit Mitnahmemitteln (215)
versehen ist, die mittig zwischen beiden Bugteilen
(211) ausgebildet sind, wobei jedes Mitnahmemittel
(215) in die dazu gehdrige Einziehung (214) vor-
springend hineinragt, dadurch gekennzeichnet,
dass die Langsschenkel (212) an den der Einzie-
hung (214) zugewandt liegenden AuBenflachen
(241) zumindest angrenzend an die Oberseite (230)
und Unterseite (231) des Kettenglieds (201) mit einer
sphérisch, ballig gewdlbten Oberflaiche versehen
sind, wobei die AuRenflaichen (241) der Langs-
schenkel (212) zwischen den Bugteilen (211) und
den Mitnahmemitteln (215) mitzumindest partiell bo-
genférmig gewdlbt verlaufenden Flanken (219) ver-
sehen sind und mit einem zwischen den bogenfor-
migen Flanken (219) geradlinig verlaufenden Bo-
denabschnitt (220), von dem aus das Mithahmemit-
tel (215) vorspringt.

Horizontales Kettenglied nach Anspruch 1, dadurch
gekennzeichnet, dass die der ovalen Innenéffnung
(13) zugewandt liegenden Riickseiten der Bugteile
(211) mit einer Oberflache versehen sind, die zwi-
schen einer ballig gewolbten Verrundung eine Sen-
ke (221) aufweist, die einen Zentralbereich der Kon-
taktzone bildet.

Kettenglied nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass die Langsschenkel (212) an
den der Innenéffnung (213) zugewandtliegenden In-
nenseiten (223) mit einer ballig gewdlbten Verrun-
dung (RR) versehen sind.

Kettenglied nach Anspruch 3, dadurch gekenn-
zeichnet, dass der Rundungsradius der Verrun-
dung (RR) gleich groR ist wie der Rundungsradius
an den Ruckseiten der Bugteile (211).

Kettenglied nach einem der Anspriiche 1 bis 4, da-
durch gekennzeichnet, dass jedes Mithahmemit-
tel aus einer an der AuRenflache des Langsschen-
kels (212) angeformten Mithahmenase (215) mitvor-
zugsweise trapezférmigem Querschnitt besteht.

Kettenglied nach einem der Anspriiche 1 bis 5, da-
durch gekennzeichnet, dass die bogenférmige
Flanke (219) eine Kreisbogenkrimmung aufweist,
wobei der Kreisradius kleiner ist als der Radius (Ry,)
der Bugteile (211) in der Mittellangsebene (M).

Kettenglied nach einem der Anspriiche 1 bis 6, da-
durch gekennzeichnet, dass sich die ballig ge-
wolbte Oberflache ausgehend von der Ober- und
Unterseite (230, 231) Gber die bogenférmige Flanke
(219) und den geradlinigen Bodenabschnitt (220) er-
streckt.
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Kettenglied nach einem der Anspriiche 1 bis 9, da-
durch gekennzeichnet, dass die Stirnflichen
(215’) der Mitnahmemittel (215) Uber die Stirnfla-
chen (240) der Bugteile (211) hinausragen und die
Kettenglieder im Bereich der Mithnahmemittel (215)
die gréRte Kettengliedbreite aufweisen.

Kettenglied nach einem der Anspriiche 1 bis 8, da-
durch gekennzeichnet, dass die horizontalen Ket-
tenglieder (310; 410) am Ubergang der Bugteile
(311; 411) in die Langsschenkel (312; 412) Eckbe-
reiche (345; 445) aufweisen, wobei die Langsschen-
kel (312; 412) zumindest in den Eckbereichen (345;
445) an ihrer Oberseite (330; 430) und Unterseite
(331; 431) partiell mit Vertiefungen (360; 460) ver-
sehen sind.

Kettenglied nach einem der Anspriiche 1 bis 9, da-
durch gekennzeichnet, dass die Bugteile (211) in
Bugenden (240) mit kreisrundem Querschnitt en-
den, wobei vorzugsweise der Radius des kreisrun-
den Querschnitts gleich groRR oder im Wesentlichen
gleich groR ist wie der Radius (R),) der Bugteile in
der Mittelldngsebene (M).

Kettenglied nach einem der Anspriiche 1 bis 10, da-
durch gekennzeichnet, dass die ballige Wélbung
der Oberflache der Langsschenkel (212) an der Au-
Renseite (241) zumindest partiell gleich gro oder
etwa gleich groB ist wie eine ballig gewdlbte Verrun-
dung (Rg) der Oberflache der Langsschenkelan den
der Innendffnung (213) zugewandt liegenden Innen-
seiten (223).

Kettenglied nach Anspruch 11, dadurch gekenn-
zeichnet, dass in jedem Eckbereich (345; 445) an
der Unterseite (331) und an der Oberseite (330) eine
einzelne, am Rand und am Boden geschlossene
Vertiefung (360; 460) ausgebildet ist.

Kettenglied nach einem der Anspriiche 1 bis 14, da-
durch gekennzeichnet, dass zwischen den ge-
wolbten Innenseiten (223; 323) und den gewdlbten
AuBenflachen (241; 341) der Langsschenkel ein
ebener, die Auflageflache fir das Kettenglied bilden-
der Zwischenabschnitt (239) ausgebildet ist, wobei
sich der Zwischenabschnitt vorzugweise von einem
schmalen Steg zu den Oberflachen der Bugteile hin
etwa V-férmig verbreitert.

Kettenglied nach einem der Anspriiche 1 bis 13, da-
durch gekennzeichnet, dass die Bugteile (411) an
den Frontseiten mittig mit einer nach vorne vorsprin-
genden Bugverstarkung (470) versehen sind, wobei
vorzugsweise die Bugverstarkung (470) eine ge-
krimmte Oberflache (471) aufweist und die maxi-
male Breite der Bugverstarkung gleich grof} ist oder
kleiner ist als die Breite der Innendffnung (413).
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Kettenglied nach einem der Anspriiche 1 bis 14, da-
durch gekennzeichnet, dass die AuBenflachen
(241) der Langsschenkel (212) mit kreisbogenférmi-
gen Oberflachen versehen sind, die sich mit kon-
stantem Kreisbogen zwischen der Oberseite (230)
und der Unterseite (231) des Kettenglieds (201) zu
beiden Seiten der Mithnahmenase (215) tiber die H6-
he der Langsschenkel (212) erstrecken.

Kettenglied nach einem der Anspriiche 1 bis 15, da-
durch gekennzeichnet, dass die kreisbogenférmig
gewdlbten Flanken (119) unmittelbar an die Bugteile
(211) angrenzen und in die geradlinigen Bodenab-
schnitte (220) Gbergehen.

Kettenglied nach einem der Anspriiche 1 bis 15, da-
durch gekennzeichnet, dass die Lange der Einzie-
hung (214) in einer Langsebene gleich grol ist wie
die Lange derInnendffnung (213) in der Langsebene
zwischen den gegeniberliegenden Halbrundungen
(217).

Gliederkette fur Kettenforderer, insbesondere Ket-
tenkratzerférderer fir den Bergbaueinsatz, mit ver-
tikalen Kettengliedern (201), die rundumlaufend ein
konstantes, an der Innenseite mit einem Rundbogen
(205) und an der AuRenseite vorzugsweise mit einer
Abflachung (203) versehenes Querschnittsprofil
aufweisen, und mit horizontalen Kettengliedern
(210), die Bugteile (211) mit gerader oder im We-
sentlichen gerader Stirnzone (218) und Langs-
schenkel (212) aufweisen, die die Bugteile (211) um
eine ovale Innendéffnung (213) herum verbinden und
die an ihren AuRenflaichen mit einer Einziehung
(214) versehen sind, wobei die die Innendffnung
(213) begrenzenden Riickseiten der Bugteile (211)
eine Kontaktzone fir die Rundbdgen der vertikalen
Kettenglieder bilden, dadurch gekennzeichnet,
dass mindestens ein oder alle horizontalen Ketten-
glieder nach einem der Anspriiche 1 bis 17 ausge-
bildet sind, wobei vorzugsweise die vertikalen Ket-
tenglieder (101) am Ubergang der Abflachung (103)
in den Rundbogen (105) mit einer Abschragung
(104) versehen sind, wobei vorzugsweise das Quer-
schnittsprofil (107) der vertikalen Kettenglieder (101)
ein Breiten-zu-Dicken-Verhéltnis L, /D, > 2 aufweist.

Revendications

Maillon de chaine, de préférence pour la liaison de
raclettes d’entrainement pour des chaines a maillon
pour des convoyeurs a chaine a raclettes destinés
a étre utilisés dans des exploitations miniéres, avec
des sections avant (211) avec une zone de face droi-
te (218) et avec des rebords longitudinaux (212) qui
relient les sections avant autour d’'une ouverture in-
térieure ovale (213) et qui sont dotés sur leurs sur-
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faces extérieures d’un évidement (214), dans lequel
les cotés arriere des sections avant (211) délimitant
I'ouverture intérieure avec une partie semi-circulaire
(217) reliant les rebords longitudinaux forment une
zone de contact pour les arcs circulaires des
maillons de chaine verticaux, et dans lequel le
maillon de chaine est doté sur les deux c6tés dans
les évidements (214) de moyens d’entrainement
(215) qui sont formés centralement entre les deux
sections avant (211), dans lequel chaque moyen
d’entrainement (215) fait saillie en porte-a-faux dans
I'évidement pertinent (214), caractérisé en ce que
les rebords longitudinaux (212) sur les cotés exté-
rieurs (241) qui font face a I'évidement (214) com-
prennent au moins de maniére adjacente au coté
supérieur (230) et au coté inférieur (231) du maillon
de chaine (201) une surface cintrée, convexe, sphé-
rique, dans lequel les cbtés extérieurs (241) des re-
bords longitudinaux (212) sont dotés entre les sec-
tions avant (211) et le moyen d’entrainement (215)
de flancs (219) qui s’étendent de maniere cintrée au
moins partiellement comme un arc, et avec une sec-
tion de base (220) qui s’étend en ligne droite entre
les flancs arqués (219), de laquelle section de base
(220) fait saillie le moyen d’entrainement (215).

Maillon de chaine horizontal selon la revendication
1, caractérisé en ce que les cbtés arriere de sec-
tions avant(211) qui font face a l'ouverture intérieure
ovale (13) des maillons horizontaux sont dotés d’'une
surface présentant un creux (221) qui forme une ré-
gion centrale de la zone de contact, dans un flanc
cintré convexe.

Maillon de chaine horizontal selon 'une quelconque
des revendications 1 ou 2, caractérisé en ce que
les rebords longitudinaux (212) sur les cbtés intéri-
eurs (223) faisant face a I'ouverture intérieure (213)
sont dotés d’un flanc (RR) qui est cintré de maniére
convexe.

Maillon de chaine horizontal selon la revendication
3, caractérisé en ce que le rayon de courbure du
flanc (Rg) est de taille égale au rayon de courbure
sur les cotés arriere des sections avant (211).

Maillon de chaine horizontal selon 'une quelconque
des revendications 1 a 4, caractérisé en ce que
chaque moyen d’entrainement se compose d’'un nez
d’entrainement (215) formé sur la face extérieure du
rebord longitudinal (212) avec une section transver-
sale de préférence trapézoidale.

Maillon de chaine horizontal selon 'une quelconque
des revendications 1 a 5, caractérisé en ce que le
flanc arqué (219) présente une courbure en arc cir-
culaire, dans lequel le rayon circulaire est plus petit
que le rayon (Ry,) des sections avant (211) dans le
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plan médian longitudinal (M).

Maillon de chaine horizontal selon I'une quelconque
des revendications 1 a 6, caractérisé en ce que la
surface qui est cintrée de maniére convexe s’étend
du coté supérieur et inférieur (230, 231) sur le flanc
arqué (219) et la section de base linéaire (220).

Maillon de chaine horizontal selon I'une quelconque
des revendications 1 a 9, caractérisé en ce que les
surfaces de butée (215’) du moyen d’entrainement
(215) font saillie sur les surfaces de butée (240) des
sections avant (211) et les maillons de chaine dans
la région du moyen d’entrainement (215) présentent
la plus grande largeur de maillon de chaine.

Maillon de chaine horizontal selon I'une quelconque
des revendications 1 a 8, caractérisé en ce que les
maillons de chaine horizontaux (310 ; 410) com-
prennent des zones d’angle (345 ; 445) sur la tran-
sition avec les sections avant (311 ; 411) dans les
rebords longitudinaux (312 ; 412), dans lequel les
rebords longitudinaux (312 ; 412) sur leur c6té su-
périeur (330 ; 430) et coté inférieur (331 : 431) au
moins dans les zones d’angle (345 ; 445) sont en
partie dotés d’une cavité (360 ; 460).

Maillon de chaine horizontal selon I'une quelconque
des revendications 1 a 9, caractérisé en ce que les
sections avant (211) se terminent dans des extrémi-
tés avant (240) avec une section transversale circu-
laire, dans lequel le rayon de la section transversale
circulaire est de préférence de taille égale ou sensi-
blement de taille égale au rayon (Ry,) des sections
avant dans le plan médian longitudinal (M).

Maillon de chaine horizontal selon I'une quelconque
des revendications 1 a 10, caractérisé en ce que
le cintrage convexe de la surface des rebords longi-
tudinaux (212) sur le cbté extérieur (241) est au
moins en partie de taille égale ou approximativement
de taille égale a un flanc (Rg) qui est cintré de ma-
niére convexe de la surface des rebords longitudi-
naux sur les cotés intérieurs (223) qui font face a
I'ouverture intérieur (213).

Maillon de chaine horizontal selon la revendication
11, caractérisé en ce qu’une cavité individuelle
(360 ; 460) qui est fermée sur I'aréte et sur la base
est formée dans chaque région d’angle (345 ; 445)
sur le coté inférieur (331) et sur le cété supérieur
(330).

Maillon de chaine horizontal selon I'une quelconque
desrevendications 1 a 14, caractérisé en ce qu’une
section intermédiaire plate (239) qui forme la surface
de palier pour le maillon de chaine est formée entre
les cotés intérieurs cintrés (223 ; 323) et les surfaces
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extérieures cintrées (241 ; 341) des rebords longitu-
dinaux, laquelle section intermédiaire s’élargit de
préférence a partir d’'une bande étroite vers les sur-
faces des sections avant approximativement en V.

Maillon de chaine horizontal selon 'une quelconque
des revendications 1 a 13, caractérisé en ce que
les sections avant (411) sur les c6tés avant sont do-
tées centralementd’un renforcementavant (470) qui
fait saillie vers I'avant, dans lequel le renforcement
avant (470) présente de préférence une surface
courbée (471) et la largeur maximale du renforce-
ment avant est de taille égale ou plus petite que la
largeur de I'ouverture intérieure (413).

Maillon de chaine horizontal selon 'une quelconque
des revendications 1 a 14, caractérisé en ce que
les cbtés extérieurs (241) des rebords longitudinaux
(212) surles deux c6tés du nezd’entrainement (215)
sont dotés d’'une surface arquée circulaire s’éten-
dant avec un arc circulaire constant entre le cété
supérieur (230) et le c6té inférieur (231) du maillon
de chaine (201) sur la hauteur des rebords longitu-
dinaux (212).

Maillon de chaine horizontal selon 'une quelconque
des revendications 1 a 15, caractérisé en ce que
les flancs arqués (119) sont directement adjacents
aux sections avant (211) et forment des transitions
dans les sections de base linéaires (220).

Maillon de chaine horizontal selon 'une quelconque
des revendications 1 a 15, caractérisé en ce que
I'évidement (214) présente une longueur dans un
plan longitudinal, laquelle longueur est la méme que
la longueur de I'ouverture intérieure (213) dans le
plan longitudinal entre les parties semi-circulaires
opposeées (217).

Chaine a maillons pour des convoyeurs a chaine en
particulier des convoyeurs a chaine a raclettes des-
tinés a étre utilisés dans des exploitations miniéres,
avec des maillons a chaine verticaux (201) qui pré-
sente sur la circonférence entiere un profil de section
transversale constant doté sur le cété intérieur d’'un
arc circulaire (205) et sur le cbté extérieur de préfe-
rence d’'une section plate (203), et avec des maillons
de chaine horizontaux (210) qui ont des sections
avant (211) avec une zone de face droite ou approxi-
mativement droite (218) et des rebords longitudi-
naux (212) quirelient les sections avant (211) autour
d’une ouverture intérieure ovale (213) et qui sont do-
tés sur leurs surfaces extérieures d’un évidement
(214), dans lequel les cbtés arriere des sections
avant (211) délimitant I'ouverture intérieure (213)
forment une zone de contact pour les arcs circulaires
des maillons de chaine horizontaux, caractérisé en
ce qu’au moins un maillon de chaine horizontal ou
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tous les maillons de chaine horizontaux sont formés
selon I'une quelconque des revendications 1 a 17,
dans laquelle de préférence, les maillons de chaine
verticaux (101) sont dotés d’un biseau (104) sur une
transition de la section plate (103) a I'arc circulaire
(105), dans laquelle le profil de section transversale
(107) des maillons de chaine verticaux (101) pré-
sente de préférence un rapport entre la largeur et
I'épaisseur de Lv/Dv > 2.
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