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Anchor having a wave-shaped sleeve 

 

[0001]     The invention relates to an anchor according to the generic part of claim 1. Such an 

anchor has a sleeve, a bolt that passes through the sleeve and at least one expansion element that 

is positioned in front of the sleeve and that is axially supported on the sleeve, whereby the bolt 

has an expansion area for the expansion element. 

 

[0002]     German utility model DE 20 2009 013641 U1 shows an undercut anchor for fastening 

cladding panels made of natural stone to a substrate. This anchor has a wave-shaped, closed 

expansion ring as an expansion element. 

 

[0003]     German patent application DE 10 2007 060956 A1 discloses an expansion anchor for 

joining a stone slab to a concrete slab, whereby the expansion anchor has an expandable element 

that can be expanded when it is pushed onto an expansion body. The expansion anchor also has a 

force-transmitting element with which the force used to push the expandable element onto the 

expansion body can be transmitted, whereby the force-transmitting element is stiffer in the force-

transmission direction than perpendicular thereto. For example, the force-transmitting element 

can be a sleeve with a cylindrical center hole and a wave-shaped outer circumference in the 

circumferential direction. 

 

[0004]     German utility model DE 8416683 U1 shows an expansion plug whose compressive 

zone is a plastic sleeve with external longitudinal ribs as the anti-twist protection means. Other 

compressible sleeves with external ribs are disclosed in German patent application 

DE 10 2006 053226 A1. 

 

[0005]     German patent application DE 10 2004 010727 A1 shows an expansion anchor in 

which expansion tabs separated by slits are provided as the expansion elements. At the edges of 

these expansion tabs, which are formed on the slits, the expansion elements run tangentially to 

the longitudinal axis of the anchor, that is to say, they project there towards the outside. 
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[0006]     European patent application EP 2848825 A1 proposes that at least one web which 

projects into the interior of the sleeve and which forms a local wall thickening be provided on the 

expansion elements configured as expansion tabs, and it also proposes that a matching groove be 

provided on the bolt, said groove at least partially accommodating the web prior to the expansion 

of the expansion tabs. Since the wall is locally thicker at the web, a particularly large maximum 

radial extension of the expansion elements and thus a very good anchoring can be achieved 

during the expansion. 

 

[0007]     German patent specification DE 19538898 C2 discloses an impact anchor having an 

additional expansion sleeve. This expansion sleeve has a web that is inserted radially through the 

body of the plug. When the impact anchor is put in place, an impact tool is placed onto the web 

and the action of the impact tool onto the web pushes the expansion sleeve axially forward. For 

stabilization purposes, the web situated inside the body of the plug can be configured so as to be 

wave-shaped. 

 

[0008]     German patent specification DE 3336168 C2 shows a clamping plug, whereby the 

outer surface of the clamping area of the clamping plug can be provided with ribbing that can 

prevent the clamping plug from being pulled too easily out of the masonry since the ribbing 

gives rise to a higher friction factor. As an alternative, instead of ribbing, it is also possible to 

provide a wavy shape having wavy structures that encircle the plug like rings. 

 

[0009]     U.S. Pat. No. 4,753,559 A shows a two-shell expansion sleeve for a rock bolt having 

a wavy shape with wavy structures that encircle the expansion sleeve like rings. 

 

[0010]     The objective of the present invention is to put forward an anchor which, while being 

highly reliable and easy to handle, can be manufactured very cost-effectively and yields excellent 

load values, preferably also in the case of crosswise loads. 

 

[0011]     This objective is achieved according to the invention by means of an anchor having 

the features of claim 1. Preferred embodiments are put forward in the dependent claims. 



 
 

- 3 - 

 

 

[0012]     An anchor according to the invention is characterized in that the sleeve has a wavy 

shape with axial wave peaks in which the outer radius of the sleeve as well as the inner radius of 

the sleeve each have a maximum, and with wave valleys in which the outer radius of the sleeve 

as well as the inner radius of the sleeve each have a minimum. 

 

[0013]     A fundamental idea of the invention can be seen in the fact that the sleeve has a wavy 

shape in which wave peaks and wave valleys alternate along the circumference of the sleeve. The 

wavy shape here is especially in phase, both on the inside of the sleeve as well as on the outside 

of the sleeve, that is to say, the inner radius of the sleeve as well as the outer radius of the sleeve 

are at a maximum, especially locally at a maximum, on a wave peak, while the inner radius of 

the sleeve as well as the outer radius of the sleeve are at a minimum, especially locally at a 

minimum, in a wave valley. 

 

[0014]     Due to this wavy shape, the sleeve according to the invention can cover the same 

annular space as a sleeve made of solid material, but it does so while requiring considerably less 

material in comparison to a sleeve made of solid material. In particular, with such a sleeve 

according to the invention, points of contact can be created in the wave valleys in order to 

support the bolt on the sleeve and points of contact can be created on the wave peaks in order to 

support the sleeve on the wall of the drilled hole. In this manner, according to the invention, a 

particularly cost-effective sleeve can be obtained without incurring major losses in terms of its 

functionality. Preferably, such a sleeve can be made of sheet metal, for instance, by means of a 

shaping process, which can reduce the production costs even further. 

 

[0015]     Moreover, a wave-shaped sleeve according to the invention can improve the load 

values of the anchor, especially the load values under crosswise loads of the kind that can occur, 

for example, in the case of earth movements. After all, the wavy shape according to the invention 

can allow a systematic deformation of the sleeve in the crosswise direction, an aspect which can 

be advantageous in terms of the absorption of crosswise loads, especially since axial force 
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components can be generated instead of shear forces, as will be explained in detail below in 

conjunction with the figures. 

 

[0016]     According to the invention, the wave valleys and the wave peaks run axially, which 

can especially entail that wave peaks and wave valleys lie one above the other in cross-sectional 

planes of the sleeve that are axially at a distance from each other. In particular, the sleeve can 

have a cross section that is constant along the sleeve, at least in certain areas, that is to say, the 

radial extension of the wave peaks and wave valleys does not change along the longitudinal axis. 

In particular, the wave valleys and/or wave peaks can run parallel to the longitudinal axis. 

 

[0017]     Insofar as mention is made here of the axial direction, the radial direction and/or the 

circumferential direction, this should especially relate to the longitudinal axis of the bolt, the 

longitudinal axis of the sleeve and/or the longitudinal axis of the anchor, whereby these axes 

preferably coincide with each other. The outer radius and the inner radius are likewise measured 

starting from the longitudinal axis. 

 

[0018]     Preferably, the wavy shape is periodical, which can especially entail that the wave 

peaks and wave valleys are repeated at regular intervals. This allows for a particularly high 

degree of symmetry, which can be advantageous in terms of the force transmission. 

 

[0019]     The sleeve surrounds the bolt, particularly in an annular manner. The expansion area 

can be provided especially in the region of the front end of the bolt. The sleeve is preferably 

arranged on the bolt so as to be offset towards the rear relative to the expansion area of the bolt, 

at least in certain areas. In the region of its rear end, the bolt preferably has a load application 

area for the application of tensile forces into the bolt. For instance, the load application area can 

be configured as an external thread. However, a configuration of the load application area as a 

bayonet mechanism or as a simple head with a widened cross section is likewise conceivable. 

 

[0020]     On the expansion area of the bolt between the bolt and the expansion element, there is 

a wedge gear that, under axial tensile forces in the bolt, can force the expansion element radially 
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outwards, thus anchoring the bolt in a drilled hole. Particularly in the expansion area, the bolt can 

be provided with a slanted surface where the radius of the bolt decreases towards the rear of the 

bolt, in other words, said surface thus widening towards the front of the bolt. The expansion area 

is preferably an expansion cone. The anchor can especially be an undercut anchor that is 

anchored in an undercut drilled hole. In this case, the expansion element engages with the 

undercut of the drilled hole during the anchoring process. The anchor according to the invention 

can preferably serve to fasten cladding panels to a substructure. 

 

[0021]     The expansion element is axially supported on the sleeve. Therefore, the sleeve can 

form an abutment for the expansion element so as to prevent the expansion element from 

retracting towards the rear when the expansion area of the bolt acts against the expansion 

element under axial tensile force in the bolt. The sleeve, in turn, can be supported on its rear, for 

instance, on an add-on component. The sleeve can also be seen as a spacer sleeve, especially in 

contrast to an expansion sleeve.  

 

[0022]     Preferably, the bolt is configured in one piece, especially so as to be monolithic. 

However, it can also be configured in multiple parts, whereby particularly the load application 

area and the expansion area can be arranged at different parts of the bolt. The sleeve and/or the 

bolt preferably consist of a metal material, especially of steel. 

 

[0023]     In particular, it can be provided for the sleeve to be at least 0.5 times as high as the 

diameter of its circumference, preferably at least 1 time as high. The effect according to the 

invention in terms of the material savings is particularly noticeable in the case of tall sleeves. 

 

[0024]     In order for the wavy shape to function very efficiently, the difference of the inner 

radius of the sleeve between a wave peak and the adjacent wave valley, at least in certain areas, 

is preferably at least 0.5 times as thick as the wall of the sleeve in this area, preferably at least 1 

time as thick. For the same reason, the difference of the outer radius of the sleeve between a 

wave peak and the adjacent wave valley, at least in certain areas, is preferably at least 0.5 times 
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as thick as the wall of the sleeve in this area, preferably at least 1 time as thick. In other words, 

the peak-to-valley distance is at least 0.5 times the thickness of the wall. 

 

[0025]     It is particularly advantageous for the sleeve to have a constant wall thickness, at least 

over 75%, preferably over at least 90% of its surface area. This can be advantageous in terms of 

the production since sheet metal can be used as the starting material, and moreover, this can be 

advantageous in terms of the force transmission. Deviations from the constant wall thickness can 

be present, for example, at the site of local hook elements that serve to anchor the sleeve to the 

wall of the drilled hole. As is customary practice in this field, fluctuations in the constant wall 

thickness can be up to ±3%.  

 

[0026]     It is likewise practical for the wavy shape on the sleeve to extend all the way to the 

rear, that is to say, the wavy shape extends to the rear of the sleeve facing away from the 

expansion element. This especially ensures that the wavy shape of the anchored anchor extends 

very close to the opening of the drilled hole, which can be advantageous in terms of the load 

absorption. It is particularly preferred for the wavy shape to cover the entire sleeve, in other 

words, for the wave peaks and wave valleys to extend along the entire sleeve, from the front all 

the way to the rear. Such a sleeve can be manufactured very easily, in addition to which it can 

ensure very good centering in the drilled hole. 

 

[0027]     The at least one expansion element could be, for instance, a ring made of wire that 

surrounds the bolt. Especially preferably, however, the at least one expansion element is an 

expansion tab. The term expansion tab can especially refer to an element that extends flatly in 

the circumferential direction as well as in the axial direction. The expansion tab preferably spans 

one-fourth of the circumference of the bolt at the maximum, that is to say, the angular extension 

of the expansion tab as measured on the longitudinal axis is less than 90°. This allows a very 

reliable expansion and a particularly uniform application of force, especially if several such 

expansion tabs are provided. The expansion tab can have one or more radial cutouts, preferably 

passage openings, for instance, in order to systematically influence the bending behavior. 
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[0028]     It is particularly practical for the expansion tab to be situated axially in front of a 

wave peak. This can particularly entail that, on the one hand, the expansion tab and the wave 

peak span a shared angular range on the longitudinal axis, that is to say, the expansion tab and 

the wave peak overlap at least in certain areas, as seen in the direction of the longitudinal axis 

and, on the other hand, the expansion tab is situated axially further forward than the wave peak, 

at least in certain areas. Therefore, the expansion tab constitutes an extension of the wave peak, 

at least in certain areas, and/or it is flush with the wave peak, at least in certain areas. Since the 

wave peaks are located relatively far towards the outside radially, according to this embodiment, 

the expansion tab is also located relatively far towards the outside and therefore its action can be 

exerted very effectively against the wall of the drilled hole, even in case of a slight bending angle 

caused by the expansion area. Consequently, a very reliable anchoring can be achieved with little 

production effort. 

 

[0029]     In particular, it can be provided for the anchor to have a plurality of expansion 

elements configured as expansion tabs, whereby an expansion tab is situated in front of each 

wave peak. This additionally translates into a very uniform force transmission. If several 

expansion tabs are provided, at least one of these expansion tabs, preferably all of the expansion 

tabs, can be configured as described above in conjunction with the single expansion tab. The 

expansion tabs can together form an expansion sleeve, but they do not have to do so. 

 

[0030]     In another preferred embodiment of the invention, at least one expansion element is 

configured in one piece with the sleeve. Owing to the combination of the expansion element with 

the sleeve, it is possible to attain a particularly easy-to-handle anchor. In particular, it can be 

provided for the at least one expansion element to be configured monolithically with the sleeve, 

whereby the monolithic configuration can especially entail that the expansion element and the 

sleeve are contiguous, without any joints. This allows for a simple production and makes it 

possible to even further increase the reliability of the anchoring of the anchor since, among other 

things, the expansion element can be positioned very reliably. 
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[0031]     It is also particularly advantageous for the sleeve to have an axial slit which divides 

the sleeve. The slit divides the sleeve, that is to say, the slit runs from the front of the sleeve all 

the way to the rear. Accordingly, the sleeve wraps around the bolt in the shape of a C. This 

configuration translates into a very simple production of the sleeve using a strip of sheet metal. 

 

[0032]     Advantageously, the slit is arranged in a wave valley. This can further simplify the 

production and render the force application even more uniform, especially when expansion 

elements are positioned in front of all of the wave peaks. 

 

[0033]     Another advantageous refinement of the invention consists of providing the bolt with 

at least one projection that engages into the sleeve, thus forming an anti-twist protection means 

on a wave peak. Accordingly, the projection engages into a wave peak on the inside of the sleeve 

and, by means of a positive fit, it secures the sleeve against rotation relative to the bolt around 

the longitudinal axis. Consequently, the wavy shape can very easily also take over the function 

of an anti-twist protection means. Preferably, the projection is an axial web. This allows an 

axially extending positive fit and that thus constitutes a particularly reliable anti-twist protection 

means. Advantageously, the bolt is provided with several projections arranged at a distance from 

each other along the circumference, especially axial webs that engage into the sleeve at a given 

wave peak, thus forming an anti-twist protection means. 

 

[0034]     In particular, it can be provided for the projection to be arranged so as to be axially 

offset towards the rear relative to the expansion area of the bolt, at least in certain areas. 

Consequently, the expansion area can remain free of elevations that, by blocking the axial 

movement, could potentially have a detrimental effect on the expansion behavior if the sleeve 

were to be positioned erroneously, that is to say, the reliability can be enhanced even further in a 

very simple manner by means of this embodiment. 

 

[0035]     In another preferred embodiment of the invention, the sleeve is tapered towards the 

front. The tapering can especially be provided on the wave peaks, that is to say, the wave peaks 

run forward in the direction of the longitudinal axis. A sleeve configured in such a manner can 
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particularly easily compensate for deviations in the diameter of the drilled hole and an excellent 

seat can be achieved in the drilled hole. Preferably, the sleeve can taper conically towards the 

front.  In particular, this can entail that the wave peaks define the generatrix of a cone.  

 

[0036]     The invention will be described in greater detail below on the basis of preferred 

embodiments which are schematically shown in the accompanying figures, whereby individual 

features of the embodiments shown below can be fundamentally implemented either individually 

or in any desired combination within the scope of the invention. The figures schematically show 

the following: 

 

Figure 1: a perspective view of an anchor according to the invention; 

 

Figure 2:  another perspective view of the anchor shown in Figure 1, whereby the anchor 

in the case of Figure 2 is arranged in a hole drilled in a substrate; 

 

Figure 3: a top view of the sleeve of the anchor shown in Figures 1 and 2; 

 

Figure 4: a longitudinal sectional view of the anchor shown in Figures 1 and 2; 

 

Figures 5 and 6: the anchor shown in Figures 1 and 2 under a crosswise load; in Figure 5 in a 

cross section at the height of the sleeve, and in Figure 6 in a longitudinal 

sectional view; and 

 

Figures 7 and 8: a variation of the anchor shown in Figures 1 and 2; in Figure 7 in a cross 

section at the height of the sleeve, and in Figure 8 in a side view. 

 

[0037]     Functionally identical elements are designated in the figures with the same reference 

numerals. 
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[0038]     Figures 1 to 6 show an embodiment of an anchor according to the invention. The 

anchor has an elongated bolt 10 which, in the area of its rear end, has a load application area 19 

configured as an external thread and, in the area of its front end, it has an at least approximately 

conical expansion area 15 where the cross section of the bolt 10 increases towards the front. 

 

[0039]     The anchor also has a sleeve 20 that encircles the bolt 10 like a ring. Several, for 

instance, six, expansion elements 30 are arranged on the front of the sleeve 20. These expansion 

elements 30 are designed as cylindrical shell-sectional expansion tabs and they are configured as 

one piece monolithically with the sleeve 20. The expansion elements 30 are arranged at least 

approximately equidistant around the bolt 10. As can especially be seen in Figure 1, the 

expansion elements 30 each have a cutout configured as a passage opening 31 at their transitions 

to the sleeve 20, so that the bending behavior can be adjusted. 

 

[0040]     When the anchor shown in Figure 2 is used properly, the anchor with its front facing 

forward is inserted into a hole drilled into a substrate 9. If a tensile force then occurs in the bolt 

10, the expansion area 15 of the bolt 10 is axially pulled into the expansion elements 30. Since 

the bolt 10 widens towards the front at the expansion area 15, the tensile force in the bolt 10 is 

converted in this process into a radial force component that acts on the expansion elements 30, 

thereby pressing the expansion elements 30 against the wall 98 of the drilled hole and anchoring 

the anchor in the substrate 9. The sleeve 20 constitutes an axial abutment for the expansion 

elements 30, thus preventing the expansion elements 30 from receding towards the rear. The 

sleeve 20, in turn, is held back at the rear 71 of the sleeve 20 by an add-on component 8 that is 

only shown in Figure 6. 

 

[0041]     The sleeve 20 has a wavy shape with a plurality of wave peaks 21 and wave valleys 

22 that alternate along the circumference of the sleeve 20. The wave peaks 21 and wave valleys 

22 extend axially along the sleeve 20, that is to say, in the direction of the longitudinal axis 99. 

Here, the wave peaks 21 and wave valleys 22 cover the entire sleeve 20 and especially extend all 

the way to the rear 71 of the sleeve 20. As can especially be seen in Figure 3, on a wave peak 21, 

the inner radius ri of the sleeve 20 – measured starting from the longitudinal axis 99 – as well as 
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the outer radius ra of the sleeve 20 – measured starting from the longitudinal axis 99 – each have 

a local maximum. In a peak valley 22, in contrast, the inner radius ri of the sleeve 20 as well as 

the outer radius ra of the sleeve 20 each have a local minimum. The wall thickness d of the sleeve 

20 is essentially constant on the wavy shape. 

 

[0042]     The expansion elements 30 are each located in front of a wave peak 21 and they are 

axially flush with this wave peak 21. As a result, in particular, the inner radius ri as well as the 

outer radius ra of each expansion element 30 adjoin the appertaining adjacent wave peak 21. This 

can especially be seen in Figure 3. 

 

[0043]     The sleeve 20 has a slit 28 that extends axially all the way through the entire sleeve 

20 and that divides the sleeve 20. As a result, the sleeve 20 has a C-shape that surrounds the bolt 

10. The slit 28 is arranged in a wave valley 22 and is thus offset relative to the expansion 

elements 30 in the circumferential direction. 

 

[0044]     As can especially be seen in Figure 4, the sleeve 20 has a shape that tapers slightly 

towards the front, that is to say, towards the expansion area 15 of the bolt 10. This tapering, 

which especially can be conical, is particularly present on the wave peaks 21, that is to say, the 

wave peaks 21 run forward in the direction of the longitudinal axis 99. Owing to the tapered 

shape of the sleeve 20 and its wavy shape, the sleeve 20 can center itself, especially even in the 

case of a drilled hole that is not exactly round. The opening angle α of the tapering is preferably 

smaller than 10°, especially smaller than 5°. 

 

[0045]     As can especially be seen in Figure 3, the peak-to-valley distance, that is to say, the 

difference of the inner radius ri of the sleeve 20 and/or of the outer radius ra of the sleeve 20 

between wave peaks 21 and adjacent wave valleys 22 is greater than the wall thickness d. Due to 

the wavy shape, the sleeve 20 can be supported on the wall 98 of the drilled hole, namely on the 

wave peaks 21, as well as on the bolts 10, namely, in the wave valleys 22, and this is the case 

even though the annular gap between the bolt 10 and the wall 98 of the drilled hole is larger than 

the wall thickness d of the sleeve 20. 
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[0046]     In addition, due to the wavy shape, it is possible to attain a special load behavior 

under a crosswise load, generated, for instance, by earth movements. This can be seen 

particularly well in Figures 5 and 6. These figures show the case in which a crosswise load is 

applied onto the bolt 10 via an add-on component 8. In this case, the area of the wavy shape 

located in front of the bolt 10 as seen in direction of the crosswise load (at the bottom in Figure 

5) can be pressed flat by the bolt 10. In other words, in case of a seismic load, a certain 

deformation path is permissible, something which, in comparison to a stiff, non-yielding sleeve, 

can translate into an improvement of the load behavior. 

 

[0047]     In particular, the deformation of the sleeve 20 as shown in Figure 6 can result in a 

slight tilting of the bolt 10 (towards the left in Figure 6), thus causing the expansion area 15 on 

the side facing away from the crosswise load (on the right in Figure 6) to be pulled axially 

towards the sleeve 20, consequently stressing the anchor in the main direction of the load. Owing 

to this mechanism, the crosswise load that is actually being exerted perpendicular to the main 

direction of the load can be transformed into a load component in the main direction of the load. 

 

[0048]     Figures 7 and 8 show a modification of the anchor depicted in Figures 1 to 6. 

According to the modification shown in Figures 7 and 8, the bolt 10 has projections 11 that 

project radially outwards and that are configured as webs that run axially and parallel to each 

other. The projections 11 each engage from the inside into a wave peak 21 and thus couple the 

sleeve 20 and the bolt 10 non-rotatably to each other, that is to say, they form an anti-twist 

protection means between the sleeve 20 and the bolt 10. As is especially shown in Figure 8, the 

projections 11 here are axially offset towards the rear with respect to the expansion area 15, that 

is to say, in the direction of the load application area 19, so that they do not hinder the expansion 

process of the expansion elements 30. 
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 CLAIMS 

 

1. An anchor having a sleeve (20), a bolt (10) that passes through the sleeve (20) and at least 

one expansion element (30) that is positioned in front of the sleeve (20) and that is axially 

supported on the sleeve (20), whereby the bolt (10) has an expansion area (15) for the 

expansion element (30), characterized in that the sleeve (20) has a wavy shape with axial 

wave peaks (21) in which the outer radius (ra) of the sleeve (20) as well as the inner 

radius (ri) of the sleeve (20) each have a maximum, and with wave valleys (22) in which 

the outer radius (ra) of the sleeve (20) as well as the inner radius (ri) of the sleeve (20) 

each have a minimum. 

 

2. The anchor according to claim 1, characterized in that the sleeve (20) has a constant wall 

thickness (d), especially over at least 90% of its surface area. 

 

3. The anchor according to one of the preceding claims, characterized in that the wavy 

shape extends all the way to a rear (71) of the sleeve (20) facing away from the expansion 

element (30) and/or in that the wavy shape covers the entire sleeve (20). 

 

4. The anchor according to one of the preceding claims, characterized in that the at least one 

expansion element (30) is an expansion tab that is situated in front of a wave peak (21). 

 

5. The anchor according to one of the preceding claims, characterized in that the anchor has 

a plurality of expansion elements (30) configured as expansion tabs, whereby an 

expansion tab is situated in front of each wave peak (21). 

 

6. The anchor according to one of the preceding claims, characterized in that the at least one 

expansion element (30) is configured as one piece with the sleeve (20). 
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7. The anchor according to one of the preceding claims, characterized in that the sleeve (20) 

has an axial slit (28) which divides the sleeve (20), whereby the slit (28) is arranged in a 

wave valley (22). 

 

8. The anchor according to one of the preceding claims, characterized in that the bolt (10) is 

provided with at least one projection (11) that engages into the sleeve (20), thus forming 

an anti-twist protection means on a wave peak (21). 

 

9. The anchor according to claim 8, characterized in that the projection (11) is arranged so 

as to be axially offset towards the rear relative to the expansion area (15) of the bolt (10), 

at least in certain areas. 

 

10. The anchor according to one of the preceding claims, characterized in that the sleeve (20) 

is tapered towards the front. 


