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Steep angle belt conveyor for loose bulk material

The invention relates to a steep angle belt conveyor for loose bulk material according to the
preamble of claim 1.

In known steep angle belt conveyors (DE 34 29 940 C2, DE 297 17 996.9) at least one first
conveyor belt that receives the bulk material to be conveyed, and a second conveyor belt
that is assigned thereto as a cover band, cooperate in a conveyor system. Different
inclinations can be overcome in this steep angle belt conveyor after the belts have been
brought together in the conveying direction, undesired slippage of the bulk material between
the belts being prevented by means of pressing. In the conveying phase, when the belts are
brought together, the bulk material located on the first conveyor belt is fed into a curved
transition zone where it is covered by the cover band which already extends in parallel (see
also US 4,936,441; DE 26 14 109 A1; EP 0 626 326 A; EP 0 498 671 A).

The two opposing sides of the belts are pressed together in this transition zone by means of
upper and lower pressing elements, so that the bulk material that is conveyed in a
substantially centred manner is retained in a receiving chamber that is sealed at the edges,
is prevented from escaping laterally, and can be conveyed out upon reaching a higher
delivery location. In known steep angle belt conveyors, the service life of the conveyor belts
is negatively affected by a plurality of pressing elements and the associated belt stress due
to a plurality of deformation zones. In US 3,762,534 A, a single-piece pulley having a
concave shaped central part is provided in the transition zone so that a trough-shaped
portion of the conveying side can rest thereon. Similar pulley structures are disclosed in GB
2 008 527 A, US 2001/052450 and FR 2 619 090 A1.

The problem addressed by the invention is that of providing a steep angle belt conveyor for
loose bulk material, the components of which, while having little structural complexity,
ensure that bulk materials of variable consistency are completely covered in the region of the
transition zone, it being possible at the same time to increase the service time of the belts
due to low frictional and deformational stresses.

This problem is solved by the invention by a steep angle belt conveyor having the features of
claim 1. Reference is made to claims 2 to 12 with respect to significant further embodiments.
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The steep angle belt conveyor is provided with just one roll body in the region of the
transition zone, which body is arranged as the central element of a bending station that can
be integrated into a conveying system, with the result that a compact functional assembly is
achieved using advantageously few components. Said roll body functions in the bending
station in the manner of a closing pulley when the bulk material is received, by means of
which pulley in particular the cover band, which can be deformed in a jaw-like manner in
cross section, is pressed against the edge of the conveyor belt that is fed therebelow.

In this design of the bending station, the loaded side of the conveyor belt and the side of the
cover band that is fed thereabove are laid on top of one another, tensioned and
simultaneously deflected directly on the roll body. In this connection phase, the bulk material
positioned in the central region of the belts is prevented from escaping laterally without the
need for any additional pressing elements, and the conveying side, which is multi-layered
after this phase, can assume essentially any inclination and/or deflection positions during its

further movement that is inclined in the conveying direction.

Bending stations of this kind that comprise the roll body according to the invention can be of
variable client-specific designs, meaning that conveying systems having C-shaped and/or S-
shaped belt guides are possible. It is also conceivable to use this one-roller system for
vertical bends, in which steep angle conveying having a deflection of greater than 90° is
provided.

The roll body is formed having a plurality of support zones along the periphery in the
direction of the longitudinal mid-plane thereof, which support zones allow the conveying side
to be carried in a manner that is optimal in terms of stress, a central receiving zone being
provided for the region of the bulk material strand by means of support cylinders that are
adjustable according to the invention and are arranged between two support regions that
produce the edge-sealed pressed connection of the two belts. Said receiving zone can be
variably adapted to the bulk material, such that a shaping of the deflected cover band that is
produced by the strand-like pressed bulk material and that forms a radially projecting bulge

can be moved radially in this receiving zone.

Proceeding from the movement phase, when the two sides are brought together and laid on
top of one another, the central portion of the cover band that is radially shaped in the
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process is also transported over a curved region of the roll periphery, and the central bulge
part is pressed into the receiving zone between the two support cylinders as a result of
tensioning the belt. In the process, a counter member that is provided in the receiving zone
of this assembly in the form of spring elements produces counter-pressing on the bulge-like
portion, such that speed differences that occur when the belts are deflected and that are
caused by the radial spacing between the conveyor belt and the cover band, can be
compensated by the counter member. Disadvantageous wear stresses, in particular as a
result of rubbing surface regions or flexing movements of the belts, are thus prevented.

The roll body that has a larger diameter, for example in comparison with known pressure
rollers (DE 297 17 996.9), makes it possible to efficiently replace pressing elements, in
particular in the form of a plurality of rolling chairs or the like, that have previously been
provided in the region of the transition zone that brings the belts together, and the
comparatively low pressing and flexing stresses achieve an advantageous increase in the

service life of the belts.

Further details and advantageous embodiments will emerge from the following description
and the drawings, which illustrate in more detail an embodiment of the subject matter of the

invention. In the drawings:
Fig. 1 is a side view of a bending station of a steep angle belt conveyor, which
bending station forms a transition zone for two belts, having a roll body

that functions directly as a deflection and pressing drum,

Fig. 2 is a plan view of the steep angle belt conveyor in the region of the
bending station according to Fig. 1,

Fig. 3 is a front view of the steep angle belt conveyor according to Fig. 1,

Fig. 4 is a perspective view of the steep angle belt conveyor in the region of
the bending station according to Fig. 1,

Fig. 5 is a perspective detail view of the roll body of the bending station
according to Fig. 1,
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4
Fig. 6 is a sectional view of the roll body according to Fig. 5,
Fig. 7 is a partial cross section of the roll body that is similar to Fig. 5 but

having a second embodiment of the mounting of the spring elements,

Fig. 8 shows the second embodiment of the roller body, in a similar manner to
Fig. 6, and

Fig. 9 to Fig. 11 are detail views in each case of significant details of the mounting
according to Fig. 7 and 8.

Fig. 1 shows a steep angle belt conveyor that is generally denoted by A, by means of which,
in a conveyor system (not shown in further detail), loose bulk material 1 in a feed region 2 is
fed to a first rotationally driven conveyor belt 3 (arrow direction B, B’). The bulk material 1
which is fed in a substantially centred manner onto said first conveyor belt 3 is then moved in
the conveying direction B to a transition zone Z where it is covered by a second conveyor
belt 4 fed through as a cover band. The two belts 3, 4 are pressed against one another
transversely to the running plane E in a steep portion of a conveying path F downstream of
this curved transition zone Z, such that the grasped bulk material 1 can be transported
between the two belts 3, 4.

According to the invention, a bending station 5 is provided that triggers the pressing of the
belts that is known per se, in the transition zone Z of which bending station a roll body 6 is
provided that grasps both the loaded side of the conveyor belt 3 and the side of the cover
band 4 which is fed above said conveyor belt. The two belts 3, 4 can be laid over one
another by means of this one roll body 6 in order that at least the respective side edge
regions 7, 8 (Fig. 2) can be pressed on one another in a closed position and that the bulk
material 1 located in the central region of the belts can be covered such that the conveying
side T formed in this conveying phase can be moved further in a multi-layered manner in the
direction of the conveying path F (arrow C). This construction having just the one roll body 6
for initiating steep angle conveying provides that the two sides of the conveyor belt 3 and
cover band 4 that are fed through can be simultaneously tensioned and deflected.

Of course, the bending station 4 comprising the roll body 6 can also be arranged in the
region of a transition zone located above the steep portion of the conveying path F and the



10

15

20

25

30

DK/EP 2016010 T3

cover band 4 is lifted off the conveyor belt 3 here. This conveying situation, in which the
components cooperate in the reverse operational position, will not be described in greater
detail.

The two belts 3, 4 are adapted to the tensioning and deflection principle by means of the roll
body 6 such that at least one of the two sides that are fed through can form a receiving
chamber 9 (Fig. 2) for the bulk material 1 by means of a radial shaping, the formation of the
receiving chamber 9 by the cover band 4 being shown in this case. In this case it is also
conceivable for the conveyor belt 3 that is on the outside in the region of the conveying side
T to be removed to the outside in regions by means of a corresponding additional assembly
(not shown) and for a receiving chamber to thus be formed by means of the opposing radial

movement of a portion of the conveyor belt 3.

In the embodiment of the steep angle belt conveyor A shown (Fig. 1 to Fig. 4), it is clear that
the roll body 6 has a receiving zone 10 on either side of the mid-plane M in the central region
thereof in the longitudinal direction, into which receiving zone a portion of the cover band 4
that is formed by the grasped bulk material 1 in the transition zone Z and projects radially

inwards can be pressed (Fig. 2, sectional view).

It is clear from this expedient embodiment of the bending station 5 that the two sides of the
belts 3 and 4 that are brought together in a connection region P on the periphery of the roll
body 6 pass through a circular arc-shaped carrying region 11 on the roll body 6 in the
conveying direction C, and in the process the inner side of the cover band 4 and the radial
shaping thereof are moved into the receiving zone 10 of the roll body 6 and thus the
conveying side T that is closed at the edges can be moved further in an optionally inclined

(angle N, N’; Fig. 1) conveying direction C.

The schematic view according to Fig. 1 shows that the roll body 6 is contained in an arc-
shaped profile that forms a quarter circle extending from region P to region P’ of the
conveying side T in such a way that said carrying region 11 produces a 90° deflection (angle
N) of the conveying side T. An angle N’ indicates a further conceivable direction of the
substantially arbitrary deflections in the region of the bending station 5. It is also conceivable
to provide a conveying direction that goes beyond the 90° deflection in the manner of what is
known as a vertical bend (not shown), which makes it clear that the bending station 5 can
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also be adapted to virtually any conveying systems having S-shaped and/or C-shaped
deflection.

It can be seen from the overview of Fig. 2 to 4 that the roll body 6 comprises, in the direction
of the longitudinal shaft 12 thereof, two support cylinders 13, 14 that engage below the side
regions 7, 8 of the cover band 4 and the conveying side T respectively, and a free space that
defines the receiving zone 10 is provided between said two support cylinders 13, 14 in the
direction of the longitudinal shaft 12, into which free space the above-described radial
shaping or the receiving chamber 9 of the conveying side T can be pressed. The length A’ of
said receiving zone 10 that corresponds to the spacing of the support cylinders 13, 14 is
variable in that the two support cylinders 13 and 14 that are of substantially the same length
U, U’ can be moved and/or adjusted in the direction of the longitudinal shaft 12 (Fig. 2; arrow
D, D).

The partial sectional view according to Fig. 2 also shows that the roll body 6 is provided, in
the region of the receiving zone 10, with at least one counter member 15 which covers at
least portions of said receiving zone and which produces a radial supporting force G on the
conveying side T in the region of the radial shaping or of the receiving chamber 9. In a
conceivable embodiment, the counter member 15’ (Fig. 2, detail, left-hand side) can be
formed as tubular cladding 16 that consists of an elastically deformable material and
completely covers the receiving zone 10 in the longitudinal and peripheral direction, which

cladding is not part of the invention.

In a first pressing phase (Fig. 1, side T’) occurring on the roll body 6, the cover band 4
having a width W (Fig. 2) is already resting in the region of the receiving zone 10 after being
guided on an upper pulley 33 in an arc-shaped feed side T, and is also radially loaded by
the belt tension of the system. The cover band 4 is pressed against the counter member 15
in a deforming region (dotted line W', Fig. 2) in the side T’, such that a jaw-like receiving
profile is already formed (Fig. 3) in front of the connection region P and the process for

receiving the bulk material 1 can be performed in an optimal manner.

Fig. 5 and 6 show a further embodiment of the roll body 6, said roll body comprising, as a
counter member 15”, a plurality of spring elements 17 that extend between the two support
cylinders 13 and 14 in the region of the receiving zone 10. In an expedient embodiment, said
spring elements 17 are formed as helical springs 18 which are held in the region of the



10

15

20

25

30

35

DK/EP 2016010 T3

support cylinders 13, 14 by means of respective support rings 19, 20 which are connected to
said support cylinders and extend radially to the longitudinal shaft 12. Since the roll body 6 is
constructed in a substantially mirror-imaged manner with respect to the longitudinal mid-
plane M, the corresponding arrangement of the components is clear from the drawings
without each of said components needing to be described in detail.

In this case, the helical springs 18 are held by respective adjusting screws 21 passing
through the support ring 19, 20. In this case, the connecting hooks 22 of the helical springs
18 engage in respective grommets 23 of the adjusting screws 21 in such a way that the
helical springs 18 are also pivotable (arrow Q) in the biased installation position. When the
cover band 4 that forms the receiving chamber 9 is laid on as described above, the springs
18 can be both moved in the radial direction (arrow R) into the above-described receiving
zone 10 and pivoted about the longitudinal centre axis L thereof according to the movement
arrow Q. In this pressing phase of the cover band 4, the counterforce G that acts according
to the spring characteristic is produced simultaneously, and as a result disadvantageously
great speed differences between the two belts 3 and 4 that have different diameters on the
roll body are prevented. The smaller speed difference between the belts on the roll body 6
can be detected when comparing the diameter of the roll body 6 with known deflection
pulleys having a significantly smaller diameter, with the result that said belts have
substantially lower frictional stresses.

The helical springs 18 are fixed by means of the adjusting screws 21 in such a way that the
axial bias of each of the helical screws 18 can be individually measured by means of the
respective adjustments of tensioning nuts 24 (arrow K). This counterpressure system G can
thus be adjusted to the volume and the consistency of the bulk material 1 and to the size,

thus formed, of the receiving chamber 9.

Said helical screws 18 that are held in the region of the support rings 19, 20 cooperate with a
support sleeve 25 that surrounds the longitudinal shaft 12 in that the support ring 19 that is
fixed to the outside of the support cylinder 13, 14 is connected on the inside to the support
sleeve 25, for example by means of a welded connection at 26. The support sleeve 25 is
provided, at the outside end thereof, with a mounting that is denoted as a whole by 27. Said
mounting 27 permits complete tensioned adjustment of all of the helical springs 18 as an
assembly.
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For this purpose, the mounting 27 comprises a retaining plate 28 that rests on a retaining lug
29 of the longitudinal shaft 12 and cooperates, by means of adjusting screws 30, with an
outer adjusting disc 31 that is fixed to both the support cylinder 13, 14 and the support
sleeve 25. The tension of the helical springs 18 is released in the direction of the longitudinal
mid-plane M by means of corresponding axial loading (arrow H’) of the support sleeve 25, for
example by means of one of the adjusting screws 30 or 32. A reverse tensioning movement
(arrow H) increases the bias of the helical springs 18.

The steep angle belt conveyor A described above is designed in the region of the bending
station 5 in such a way that efficient deflection of the conveyor belts 3, 4 from the horizontal
direction into the vertical direction is possible, in the manner of a twin-belt vertical conveyor,
and this deflection can also occur from the vertical into the horizontal (not shown). The bulk
material 1 is transported upwards between the two conveyor belts 3, 4 in a frictional manner,
the side edge regions 7, 8 functioning as respective sealing surfaces. The roll body 6 that
functions as a bending and deflection drum makes it possible to gently deflect the bulk
material 1, the undesired movement thereof into the edge regions 7, 8 being reliably

prevented, even in the ascending region F.

In a prototype of the roll body 6, the two support cylinders 13, 14 arranged in the manner of
axially movable drum casings are formed having a diameter of 800 mm. The spring elements
17, which function as radial compensators and extend so as to have a uniform diameter in
the support zone 10 in the initial state, are pressed radially inwards to a diameter of
approximately 600 mm in the region of the conveying side T that is loaded with bulk material
1. In this case, the two support cylinders 13 and 14 are arranged, in the conveying phase, as
assemblies that are fixed in the direction of the longitudinal shaft 12, and a deflection that is
gentle on the belt is already achieved merely by using the resilience in the region of the
spring elements 15, 15°, 15",

It is also conceivable to arrange the two support cylinders 13, 14 on the longitudinal shaft 12
so as to be permanently axially movable (arrow D, D’, Fig. 22), and to connect said cylinders
for example by means of the elastically deformable tubular cladding 16, which is not to be
considered part of the invention. Changing volumes of the bulk material 1 or solids contained
therein can thus be compensated by means of variably moving the cylinder 13 and/or 14.
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In each case, the bulk material 1 is moved only once in relation to the two belt surfaces in
the deflection phase (conveying side T), damage to the conveyor belts 3, 4 due to sharp-
edged or bulky pieces of material being prevented by the above-described resilient
compensation. The bulk material 1 or ingredients contained therein can be diverted towards
the receiving zone 10 that functions as a free space or against the resilient counter member
15, 15°, 15”7, and at the same time said counter member supports the conveyor belt provided
as the cover band 4 in such a way that the operation characteristics thereof are not
adversely affected.

It is also conceivable, in this connection, to limit the receiving zone 10 comprising the free
space by means of a rigid counter member (not shown) that is not part of the invention, an
additional separate bearing in the region of the longitudinal shaft 12 being required for this,
however. Sharp-edged regions pointing towards the support zone 10 can occur in the
transition region between the two support cylinders 13 and 14, which sharp-edged regions

have notch effects that disadvantageously strain the conveyor belts.

In the embodiments of the roll body 6 shown, respective guide profiles 13’ and 14’ that are

inclined towards the longitudinal mid-plane M are provided on the two support cylinders 13,
14, so that even and edge-free guiding of the bulge zone of the cover band 4 is achieved in
this pressing region.

The design comprising the resilient compensator 15, 15°, 15” that is achieved in an
expedient embodiment produces compensation, in the region of the receiving zone 10,
between the two diameter-dependent different peripheral speeds of the belts 3 and 4, since
the resilient counter member 15, 15°, 15” can compensate a radial relative movement of the
cover band 4 with respect to the first conveyor belt 3 that revolves having an unchanged
profile. After the conveying side T has run off the peripheral surface of the roll body 6 (in the
region P’, Fig. 1), the counter members 15, 15’, 15” automatically return to their original

initial position and engage below the side T when the roll body 6 is rotating.

Fig. 7 to 11 show further variants of the roll body 6 or the components thereof, a second
embodiment of mountings of the spring elements 17’ provided as counter members 15”
being provided. Instead of having the support rings 19, 20 shown in Fig. 5 and 6 as the

mounting, the spring elements 17’ that are distributed over the periphery of the receiving
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zone 10 are now connected to a two-part support sleeve 25’ (which is in turn held on the
longitudinal shaft 12) by means of the components shown in Fig. 9 to 11.

In this case, the spring elements 17’ that are held in a mirror-imaged manner with respect to
the mid-plane M are each connected at the ends thereof to retaining plates 36 which
comprise at least one carrying hook 35 (Fig. 10) and are distributed over the cylindrical
interior of the support cylinders 13, 14 in the manner of spokes. It is also conceivable to
provide the profile of the retaining plate 36 with a hook-like extension so that an integral
“spoke” structure is achieved (not shown) and the spring elements 17’ engage directly
therewith.

In the embodiment shown, the retaining plates 36 are provided with an additional
intermediate part 37 that is U-shaped in cross section, one of the carrying hooks 35 being
held on each of the free limbs 38, 39 thereof. A base limb 40 of the U-shaped intermediate
part 37 is connected to the retaining plate 36 in particular by means of a welded connection
at 40’ (Fig. 7). In Fig. 9, the intermediate part 37 is shown as a plate-like initial part, the limbs
38, 39 of which are bent in the region of bend lines 38’, 39’ into the U-shape provided in the
installation position (Fig. 7).

In this three-part unit 35, 36, 37, each carrying hook 35 comprises a receiving profile 42 (Fig.
10) which receives the counter member 41, formed as a loop or similar, of the spring
element 17°. This profile optimises the connection structure such that, in the operating
position of the roll body 6 (Fig. 8), a movement at the end of the spring elements 17°, when
the pressing or tensile force (arrow R, Q’, Q") is applied, can be introduced into the support

structure of the roll body 6 in a low-friction manner.

The enlarged detail view of the carrying hook 35 according to Fig. 10 shows that a support
path S, which is suitable in particular for a rolling movement (arrow S’) of the counter
member (41), is predetermined by means of the receiving profile 42 and, as a result, rapid
wear in this highly stressed region, for example due to sliding friction at specific points, can
be prevented. In an expedient embodiment, the carrying hook 35 is in addition manufactured
from a particularly wear-resistant material. Screw connections 43 are advantageously
provided in the region of each of the U-limbs 38, 39 of the intermediate part 37 for mounting
the carrying hooks 35, making it possible to exchange the carrying hooks 35 or the spring

elements 17’ in an uncomplicated manner.
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This simple assembly and disassembly in the region of the spring elements 17’ is further
promoted in that respective free spaces 44 are formed in the longitudinal direction of the roll
body 6 on account of the “spoke” structure, and the components, which are in particular
releasably held, are easily accessible as a result. In an expedient embodiment, the retaining
plate 36 is welded to the two support sleeves 25’ in the region of profiled recesses 45, 46
(Fig. 11) in each case, and the welded connection 40’ to the intermediate part 37 comprising
resting profiles 49, 49’ is provided in the region of a shaped recess 47. The retaining plates
36 are also fixed by means of welded connections 48 with respect to the support cylinders
13 and 14 (Fig. 7).

The “spoke” structure described above can be adapted to different diameters and lengths of
the roll body 6 and variable spring elements 17’ respectively by appropriately dimensioning
the components 35, 36, 37. It is likewise conceivable to provide a radially and/or axially
adjustable support (not shown) for the spring elements 17’ in the region of the retaining
plates 36 or the carrying hook 35 that is held on the intermediate part 37.
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PATENTIKRAYV

1. Stejl bandtransporter til Igst massegods (1) med et forste transportbeelte (3) og et
dette som deekband tilordnet andet transportbaelte (4), hvor det i det vaesentlige midt pa
det forste transportbzelte (3) tilforte massegods (1) kan optages i omradet af en i trans-
portretningen (B) bueformet overgangszone (Z) mellem de to beelter (3, 4), og hvor de to
beelter (3, 4) er presset mod hinanden p3 tveers af Igbeplanet (E) til medfgring af masse-
godset (1) i et efterordnet stejlt delomrade af en transportstraekning (F), hvor der i over-
gangszonen (Z) er tilvejebragt et valselegeme (6), som griber sdvel dem belastede band-
part af transportbeeltet (3) som ogsd den ovenfor dette fgrte bandpart af deekbandet (4),
hvor mindst én af de to tilferte bandparter af baelterne (3, 4) ved hjeelp af en radial ud-
formning danner et modtagelsesrum (9) til massegodset (1), hvor valselegemet (6) omfat-
ter et modtagelseszone (10), i hvilket et ved hjeelp af det grebne massegods (1) radialt
indad fremst3ende delomrdde af deekbdndet (4) kan forskydes, hvor valselegemet (6) i
retning af sin laangdeakse (12) omfatter to stgttecylindre (13, 14) tilvejebragt til stgtte af
de to randomrdder af den transporterende bdndpart (T), hvilke optagecylindre definerer
den radiale udformning af modtagelseszonen (10), som optager den transporterende
bandpart (T), og hvor valselegemet (6) i omradet af modtagelseszonen (10) er tilvejebragt
med mindst én moddel (15), som mindst delvist afdeekker dette, og som i det mindste ved
den transporterende bandpart (T) med flere lag i omradet af dets radiale udformning be-
virker en radial stgttekraft (G), kendetegnet ved, at valselegemet (6) som moddel
(15”) i omradet af modtagelseszonen (10) omfatter flere fijederelementer (17, 17’), der
udstraekker sig mellem de to stgttecylindre (13, 14).

2. Stejl bandtransporter ifslge krav 1, kendetegnet ved, at valselegemet (6)
omfatter (pil D, D) en ved hjeelp af i retning af leengdeaksen (12) forskydelige stgttecy-
lindre (13, 14) indstillelig modtagelseszone (10).

3. Stejl bandtransporter ifglge krav 1 eller 2, kendetegnet ved, at de som
skruefjedre (18) udformede fjederelementer (17) i omradet af stgttecylindrene (13, 14)
griber an ved respektive med disse forbundne og som stgtteskive (19, 20) udformede hol-
dere.

4. Stejl bandtransporter ifslge krav 3, kendetegnet ved, at skruefijedrene
(18) er holdt ved hjeelp af respektive gennem stgtteskiven (19, 20) gribende stilleskruer
(21), og ved stotte af deekbandet (4) er svingbevaegelige (pil Q).

5. Stejl bandtransporter ifglge krav 3 eller 4, kendetegnet ved, at skruefjed-
rene (18) kan speaendes i leengderetningen (pil H, H') ved hjeelp af stilleskruer (21, 30, 32).

6. Stejl bandtransporter ifglge ét af kravene 3 til5, kendetegnet ved, at stgt-
teskiven (19, 20) af skruefjedrene (18) samvirker med et om laengdeaksen (12) gribende
stgttehylster (25), som pa sin side omfatter en holder (27) tilvejebragt til spaending (pil H,
H") af skruefjedrene (18).

7. Stejl bandtransportgr ifglge krav 6, kendetegnet ved, at holderen (27) er

Awa#159466
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2

tilvejebragt med en holdeplade (28), som omfatter flere radialt forskudte stilleskruer (30),
som ligger an mod en holdeansats (29) af leengdeaksen (12), og som samvirker med en pa
det forskydelige stgttehylster (25) holdt stilleskive (31).

8. Stejl bandtransporter ifglge ét af kravene 3 til 7, kendetegnet ved, at de
som moddele (15”) tilvejebragte fjederelementer (17°) pa endesiden hver er forbundet
med holdeplader (36), som omfatter mindst én baerekrog (35), og som er fordelt over det
indre rum af stgttecylinderen (13, 14) p& en made som eger.

9. Stejl bandtransportgr ifglge krav 8, kendete gnet ved, at hver to af beere-
krogene (35) over en i tveersnit U-formet mellemdel (37) er forbundet med en respektive
af holdepladerne (36).

10. Stejl bandtransportgr ifglge krav 8 eller 9, kendetegnet ved, at baerekro-
gene (35) omfatter en optagekontur (42), som optager det med form som et gje el. lign.
udformede modled (41) af fjederelementet (17’) pd en sddan m&de, at den mod endesiden
vendende beveegelse (pil Q’, Q") af fjederelementet (17’) i arbejdsstillingen af valselege-
met (6) kan optages med lav friktion.

11. Stejl bandtransportgr ifglge krav 10, kendetegnet ved, at med optage-
konturen (42) kan fastseettes en til en rullebevaegelse af moddelen (41) egnet stgttebane
(S).

12. Stejl bandtransporter ifalge ét af kravene 3 til 11, kendetegnet ved, at
der i omradet af holdepladerne (36) er dannet en aksialt og/eller radialt indstillelig stotte

af fjederelementerne (177).
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