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(57) Claim

1. An anchoring device comprising an elongated element introducible into a hole and 

means for securing the element against withdrawal from the hole, said means comprising 

at least one part movably connected to the elongated element and adapted to protrude 

laterally beyond the periphery of the element to be movable into contact with a wall of 

the hole, said part being adapted to move, on traction of the element introduced into the 

hole in a direction out of the hole, relative to the element by means of generation of 

friction against the wall of the hole while increasing the total transverse dimension of the 

element and said part to the corresponding transverse dimension of the hole and to tend 

to increase this total transverse dimension further on continued traction in the element, 

said movable part of the securing means being at least partially received in a lateral recess 

in the element and adapted to move, on traction of the element in a direction out of the 

hole, in a direction out of the recess by means of generation of friction against the wall 

of the hole while increasing the distance between that portion of said part, which is the 

mostly projecting in a lateral direction, and the element, said recess comprising a surface 

extending obliquely from the interior of the element and outwardly towards the periphery
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of the element in a direction towards an extreme end of the element intended to be 

introduced into a hole, said movable part being a rolling element which is adapted to 

move along said surface on said withdrawal of the element, wherein an elastic elongated 

member is adapted to hold the rolling element in the recess and counteract movement of 

the rolling element out of the recess.
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(54)Title: ANCHORING DEVICE

(57) Abstract

An anchoring device comprises an elongated element (1) introduceable into a hole (10) and 
means for securing the element against withdrawal from the hole. The securing means comprise at 
least one part (5, 13, 16) movably connected to the elongated element (1) and adapted to project 
transversely beyond the periphery of the element to be brought into contact with a wall (12) of the 
hole. The part is ada; ,ed to move, on traction of the element (1) introduced into the hole (10) in a 
direction out of the hole, relative to the element (1) by means of friction generation against the hole 
wall (12) while increasing the combined transverse dimension of element (1) and part (5, 13,16) to 
the corresponding transverse dimension of the hole and to tend to increase this combined transverse 
dimension further on continued traction in the element.
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1

ANCHORING DEVICE

FIELD OF THE INVENTION AND PRIOR ART

The present invention is related to an anchoring device com­
prising an elongated element introducable into a hole and means 
for securing the element against withdrawal from the hole.

Such anchoring devices may be used for securing various ob­
jects, such as electric cables, ventilation ducts and cabinets, 
relative to house walls and ceilings, rock walls and similar. 
In this type of devices the securing means is adapted to 
directly or indirectly co-act with the wall of the hole, said 
means possibly being formed by threads cut in the elongated 
element and adapted to engage in the wall of the hole or a plug 
introduced into the hole, various types of expanding members, 
which are pressed apart and against the wall of the hole when 
hammering a bolt into a hole, and numerous similar means.

One thing is, however, common to all these devices previously 
known: they are expensive to manufacture since they require a 
fine-mechanical work, which is of a high precision and most 
often relatively extensive. Another disadvantage associated to 
the devices previously known is that they only can be used, 
once they have been produced, for a certain hole dimension or 
hole dimensions lying within a very limited range. Furthermore, 
it is generally necessary to design the securing means so that 
they are suitable for securing relative to a hole wall of a 
particular material or a particular type of material, e.g. 
rock, wood or the like. For anchoring in underlayers of another
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type of material than the one, for which the device in question is adapted, various types 

of adjustment means are necessary, such as plugs, sleeves and the like.

5 SHORT DESCRIPTION OF THE INVENTION

The object of the present invention is to provide a device of the kind mentioned 

by way of introduction, said device being more simple and more non-expensive to 

produce than the previously known devices of this type and capable of being used for

10 holes having somewhat differing dimensions and differing wall material characters; the 

device should at the same time have an operational capacity at least as good as but 

preferably improved relative to the previously known devices in respect of anchorage 

capacity.
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In accordance with the present invention, there is provided a device comprising 

an elongated element introducible into a hole and means for securing the element against 

withdrawal from the hole, said means comprising &i least one part movably connected to 

the elongated element and adapted to protrude laterally beyond the periphery of the 

element to he movable into contact with a wall of the hole, said part being adapted to 

move, on traction of the element introduced into the hole in a direction out of the hole, 

relative, to the element by means of generation of friction against the wall of the hole 

while increasing the total transverse dimension of the element and said part to the 

corresponding transverse dimension of the hole and to tend to increase this total 

transverse dimension further on continued traction in the element, said movable part of 

the securing means being at least partially received in a lateral recess in the element and 

adapted to move, on traction of the element in a direction out of the hole, in a direction 

out of the recess by means of generation of friction against the wall of the hole while 

increasing the distance between that portion of said part, which is the mostly projecting 

in a lateral direction, and the element, said recess comprising a surface extending 

obliquely from the interior of the element and outwardly towards the periphery of the 

element in a direction towards an extreme end of the element intended to be introduced 

into a hole, said movable part being a rolling element which is adapted to move along 

said surface on said withdrawal of the element, wherein an elastic elongated member is
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5 adapted to hold the rolling element in the recess and counteract movement of the rolling 

element out of the recess.

Since the securing means comprise the part movably connected to the elongated 

element and this part is adapted to move, on attempt to withdraw the element from a

10 hole, by generation of friction against the hole wall, relative to the element while 

increasing the combined transverse dimension of the element and part, it is possible to 

achieve a very efficient anchorage of the element in the hole in question. The element 

and part rnay easily be produced so that the device may be used for anchoring in holes 

with differing transverse dimension. Since the movable part is adapted to move

15 outwardly from the elongated element on attempt to withdrawal from the hole, securing 

may occur relative to hole walls of the most different materials and types since it is not 

necessary in practice that the movable part is able to engage in the hole wall with its 

peripherical portions, hut the wedge action obtained by the movable part in co-operation 

with the elongated element and the hole wall suffices.
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It is also possible to maintain the production costs for an 
anchoring device according to the invention at a very low level 
since no machining over the general extent of the elongated 
element or complicated forming of various types of tines or 
similar are required, No excessively high precision is required 
on production of the elongated element or the movable part and 
this is of course favourable for the production costs.

Another advantage with the device according to the invention is 
that it easily may be designed so that attempts to additionally 
introduce an element anchored in a hole into said hole cause a 
movement backwardly of the movable part in a direction reducing 
the transverse dimension, so that the element is released and 
may be drawn out of the hole without securing by means of the 
movable part. It is defined in the dependent claims and de-
scribed hereinafter how this can be realized.

Further advantages and preferable features of the invention
will appear from 
description.

the dependent claims and the following

SHORT DESCRIPTION OF THEί DRAWINGS

Preferable embodiments of the device according to the invention 
given as examples are described hereunder with reference to the 
appended drawings, in which:

Fig 1 is a simplified, partly cut view of an anchoring device 
according to the invention in a position introduced into a 
hole;

Fig 2 is a detailed view of one extreme end portion of the 
device according to Fig l;

Fig 3 is a simplified, partly cut side view of the extreme end 
portion of a second preferred embodiment of the invention;
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Fig 4 .is a simplified, partly cut side view of the extreme end 
portion according to a third preferred embodiment of the 
invention;

Fig 5 is a simplified, partly cut side view of the extreme end 
portion of a fourth preferred embodiment of the device accor­
ding to the invention;

Fig 6 is a simplified, partly cut side view of a fifth pre­
ferred embodiment of the device according to the invention; and

Fig 7 is a detailed view of the extreme end portion of the 
device according to Fig 6.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION

Figs 1 and 4 illustrate a first embodiment of the device 
according to the invention, said embodiment consisting of an 
elongated, rod like element 1, which at one end is provided 
with an eye or a ring 2 for suspension of e.g. an electric 
cable, a water hose or the like. A hook or any other arbitrary 
member may be provided instead of a ring and it would even be 
possible that such a member would be absent in case the element 
portion projecting out of the hole alone would fulfil a certain 
function. The element 1 is at its other end provided with a 
lateral recess 3 having an arc shaped bottom surface 4. A 
toothed wheel 5 is received in the recess 3 and rests on the 
bottom surface 4. A through hole 6 is arranged in the center of 
the toothed wheel (5). An elastic rubber band 7 is caused to 
pass through the hole 6 of the toothed wheel 5 and is laid 
around the element l. The rubber band 7, bottom surface 4 and 
toothed wheel 5 co-operate so that rubber band 7 accumulates a 
minimum of potential energy when the periphery of the toothed 
wheel 5 rests on the deepest location of the recess 3, i.e. 
with the toothed wheel 5 projecting as little as possible out 
of recess 3 (see Fig 2). At that end of the recess 3 which is 
opposite to the extreme end 8 of the element there is arranged
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a stop, member 9 for preventing movement of the toothed wheel 5 
out of the recess 3 in a direction away from the extreme end 8 
of the element when friction occurs between the toothed wheel 
and the hole wall on introduction of the element into the hole.

The recess 3 is obtained with preference and in a very simple 
way by means of an angle grinder. The stop member 9 is then 
positioned, preferably in the form a welding spot.

Tne operation of the device just described is as follows: when 
one wishes to anchor something in a wall, a ceiling or the like 
in a house, a rock or in relation to any other solid body, an 
elongated hole 10 is initially bored or achieved in any other 
way in the underlayer 11. The hole 10 has a diameter which is 
larger than the combined transverse dimension of element 1 and 
that part of toothed wheel 5 which projects out of recess 3. 
For this reason it is possible to move the elongated element 
into hole 10 without this being prevented by toothed wheel 5. 
If the toothed wheel 5 inadvertently would contact the hole 
wall 12 the welding spot 9 will nevertheless prevent the 
toothed wheel 5 from moving in a direction away from the 
extreme end 8 and out of the recess 3. When the elongated 
element 1 has been introduced as far as desired into hole 10, 
the element is moved somewhat to the side (to the right as 
viewed in Fig 1) so that the teeth of the toothed wheel 5 enter 
into friction generating contact with hole wall 12. Traction of 
element 1 in a direction out of the hole 10 is then initiated. 
The friction between toothed wheel 5 and hole wall 12 will 
cause the toothed wheel to rotate counter clockwise as viewed 
in Fig 1 and the wheel will move on the bottom surface 4 of the 
recess towards the extreme end 8 and accordingly obliquely out 
from the recess 3 while stretching the rubber band 7. The 
combined transverse dimension of element 1 and toothed wheel 5 
will then increase to the diameter of hole 10, whereupon 
continued traction in element 1 in a direction out of hole 10 
will bring toothed wheel 5 to tend to increase this combined 
transverse dimension further. The element 1 is thereby
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effectively clamped in the hole 10. The wedge action obtained 
is enhanced by the bottom surface 4 presenting an arc shape 
such that its angle in relation to the longitudinal direction 
of element 1 increases progressively towards the periphery of 
the element and in a direction towards the extreme end 8.

Although a very efficient anchoring of element 1 in hole 10 is 
obtained by means of the device according to the invention, 
element 1 may easily be released and removed from hole 10 to be 
used in any new connection or be stored for later use, by 
applying some weak impacts on the ring 2 in the longitudinal 
direction of the element, whereby toothed wheel 5 will rotate 
clockwise as viewed in Fig 1 and move downwardly towards the 
deepest location of recess 3, whereupon element I may be 
withdrawn from the hole. This possibility to multiplied use of 
the device according to the invention contributes, in addition 
to the simple manufacturing of the device, to the ■' ^ry favou­
rable cost of the device.

A second preferred embodiment of the device according to the 
invention is illustrated very diagrammatically in Fig 3. This 
embodiment differs from the embodiment according to Figs l and 
2 by the toothed wheel having been replaced by a generally 
triangular movable part 13, which has a surface turned away 
from the element l provided with engagement or friction gene­
rating members in the form of teeth. The recess 3 of element 1 
presents a triangular shape generally complementary to part 13. 
It is conceived that the triangular movable part 13 in a 
position of rest should be retained in the position according 
to Fig 3 by means of an elastic member not illustrated but 
secured to the part and laid around element 1. When introducing 
element 1 into a hole in an underlayer inadvertent contact of 
the teeth of the triangular part and the hole wall will cause 
the shortest side or in this case the cathetus of the part to 
be pressed against that part 14 of surface 4 which is turned 
away from the extreme end 8. Thus, the surface part 14 will act 
as a stop member. When it is attempted to withdraw element 1
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from the hole and when simultaneously the teeth of the trian­
gular part 13 contact the hole wall, the triangular part will 
move along surface 4 in an oblique direction towards the 
extreme end 8 of the element. The combined transverse dimension 
of element 1 and part 13 will then increase and part 13 will be 
wedged between element 1 and the hole wall so that element 1 
effectively is retained in place. Also in this embodiment the 
element may be released by impacts on the end projecting out of 
the hole in the manner described hereinabove in relation to 
Figs 1 and 2.

A part of the element 1 of a third embodiment of the device 
according to the invention is illustrated very diagrammatically 
in Fig 4. A recess 3 is arranged in element 1. An axle 15 is 
arranged in the side walls of this recess, a toothed wheel 5 
being excentrically rotatably arranged about said axle. After 
introduction of element 1 into a hole and movement of the 
periphery of the toothed wheel 5 into friction generating 
contact with the hole wall, the toothed wheel 5 will, on 
attempts to withdrawal of element l from the hole, rotate 
counter clockwise as viewed in Fig 4 about axle 15. Due to the 
excentrical arrangement of the toothed wheel, this involves an 
increase of the combined transverse dimension of the element 
and toothed wheel and a resulting wedging in the manner occur­
ring on use of the device according to Figs 1 and 2. Releasing 
may be obtained by ramming the element 1 further into the hole. 
The recess. 3 is designed in Fig 4 so that it only allows a 
small counter clockwise rotation of toothed wheel 5 but it 
would of course also be possible to make the recess larger 
upwardly as viewed in Fig 4, should this be desirable to secure 
the element in holes having a larger diameter.

A fourth embodiment of the device according to the invention is 
illustrated in Fig 5. Each of two toothed wheels 16 is arranged 
in a recess 3 and these toothed wheels 16 are interconnected by 
a tension spring 17 tending to retain the toothed wheels 16 as 
far as possible into the recesses 3. After introduction of
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element 1 into a hole, one of the toothed wheels 16 is brought 
into engagement with the hole wall, whereupon the element is 
drawn in a direction out of the hole. The toothed wheel in 
question will then rotate under displacement on the surface 4 
of recess 3 towards the extreme end 8. This causes this toothed 
wheel to finally press the second toothed wheel into contact 
with the opposite part of the hole wall, whereupon also said 
other toothed wheel will tend to move towards the extreme end 
8. Thus, the left toothed wheel in Fig 5 will then tend to 
rotate clockwise and the right counter clockwise.Thus, a wedge 
action on two parts of the element 1 located laterally opposite 
to each other will be obtained by this arrangement of the 
toothed wheels 16 and a very efficient securing of the element 
in the hole. Releasing may be obtained by impacts on the end of 
element 1 projecting out of the hole, whereby the tension 
spring 17 assists in retracting the toothed wheels 16 to the 
bottoms of recesses 3.

A fifth embodiment of the device according to the invention is 
illustrated in Figs 6 and 7. In this embodiment a piece 18, 
which corresponds to the recess 3 of the other embodiments, 
having a substantially U-shaped cross section is welded at 19 
to the extreme end of element 1. Piece 18 is cut so that the 
line 19 of attachment forms an angle smaller than 90’ with the 
bottom of the groove (see Fig 6) formed in piece 18. A roller
21, preferably a rubber roller, is received in the groove 20 of 
piece 18. Roller 21 is retained in groove 20 by a rubber band
22, which is pretensioned in the position of rest illustrated 
in Fig 7. A welding spot or the like may be arranged on that 
side of piece 18 which is opposite to the bottom of groove 20 
external of piece 18 to retain the rubber band in place, but it 
is also possible that the rubber band is designed with such a 
pretensioning that roller 21 also during this displacement 
upwardly (in Fig 6) in groove 20 is retained therein by the 
rubber band.
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The elongated element 1 extends through a support washer 23 
adapted to be moved to abutment around the opening of a bore 
hole 10, in which element 1 is to be secured. Furthermore, 
element 1 is at suppc_’t washer 23 connected to a rotation ball
24. The support washer 23 comprises two openings, through which 
a first hose 25 secured to element 1 just behind the support 
washer and a second hose 26 extending along substantially the 
entire element 1 and terminating at its end portion extend. The 
two hoses are attached to element 1, preferably by steel wire 
27. The elongated element 1 may in practice be ' ~e than four 
meters lc>' g, whereas its diameter may be for instance about 25 
mm, for what reason a large part of the device in Fig 6 is cut 
away at 28. The same is of course applicable to the surrounding 
rock wall, although this is not illustrated.

The function of the fifth embodiment of the device according to 
the invention is as follows: when the anchoring device is to be 
secured in a bore hole in the rock, it is introduced into the 
bored hole until support washer 23 contacts the rock. Element 1 
is then preferably held so that roller 21 is out of contact 
with the internal wall· of the bore hole but if such contact 
would occur, the end surface 29 of element l acts as a pre­
viously described stop member and prevents the roller from 
rolling out of groove 20. The device is then moved sidewardly 
so that the roller 21 contacts the inner wall of the bore hole 
and then the element is drawn in a direction out of the hole 
while the roller 21 rolls in the groove 20 of piece 18 and the 
combined diameter of the element and roller increases. This 
combined diameter will finally correspond to the diameter of 
the bore hole and additional traction in element 1 in a direc­
tion out of the hole will additionally press the anchoring 
device to be secured in the hole. Thus, the device now hangs 
safely on place in the hole. In this position th - support 
washer is screwed so that it again comes into contact with the 
rock surrounding the opening of the bore hole 10. A casting 
compound is then injected into the bore hole through the first 
hose 25 and fills the hole. When the entire bore hole is
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filled with casting compound, the compound will emit water 
which then leaks out through the second hose 26 and indicates 
that hole 10 is filled with casting compound, whereupon the 
supply thereof through the first hose’ 25 is interrupted. The 
casting compound has the purpose to reinforce the rock wall and 
allow application of larger loads on the element 1 than other­
wise would be possible. The casting compound is preferably a 
concrete mass. Thus, the function of the anchoring device 
according to the invention is restricted in time in this 
embodiment. Thus, the device has the purpose to retain element 
1 in place during casting, whereas the cast mass retains the 
element 1 on place in the rock when it has hardened.

The movable parts in the embodiment examples described herein­
above are preferably made of a material deformable to some 
degree, such as hard rubber, so that the wedging action is 
enhanced, but also entirely rigid materialsiare conceivable.

The invention is of course not restricted to the preferred 
embodiments described hereinabove, but numerous possibilities 
for modifications thereof should be obvious to a^man skilled in 
the art without having to deviate from the basic concept of the 
invention.

The cross section shape of the elongated element could for 
instance be other than circular, e.g. square, in case the ,*’Ale 
in which the element is to be secured would require that.

The transverse dimensions of the element could correspond to 
those of the hole, in which case the movable part would not 
project more transversely than the element on introduction into 
the hole and the friction between the movable part and the hole 
wall would be prevented from causing wedging on introduction by 
means of stop members but would cause such wedging on attempt 
to retract the element.
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It is not necessary that the movable part is arranged at one 
end portion of the element but the movabl art could very well 
be disposed at any other location, e.g. at the middle of the 
element. Furthermore, more than one ‘movable part could be 
arranged, e.g. two pairs of movable parts distributed along the 
length of the elongated element. When the movable element is 
formed by a roller, this could of course have a subs'-antially 
even mantle surface, which also could be the case in the 
embodiment last described.

There are of course numerous possibilities to arrange a part at 
an elongated element so that the part on generation of friction 
to a hole wall moves with its extreme lateral boundary away 
from the center axis of the element for increasing the combined 
transverse dimension of the element and part, and the embodi­
ments described hereinabove are only to be understood as 
non-restricting examples on how to realize this inventive 
concept.

The term elastic member comprises all types of members which 
can be extended while storing potential energy. Also a helical 
spring made by a solid material is in this connection also 
considered as extendable and accordingly to be an elastic 
member.

Another field of use for the device according to the invention 
is rock reinforcement, in connection with which the elongated 
element r.ay operate as a rock bolt to enable concrete casting.
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The claims defining the invention are as follows:

1. An anchoring device comprising an elongated element introducible into a hole and

5 means for securing the element against withdrawal from the hole, said means comprising 

at least one part movably connected to the elongated element and adapted to protrude 

laterally beyond the periphery of the element to be movable into contact with a wail of 

the hole, said part being adapted to move, on traction of the element introduced into the 

hole in a direction out of the hole, relative to the element by means of generation of

10 friction against the wall of the hole while increasing the total transverse dimension of the 

, element and said part to the corresponding transverse dimension of the hole and to tend

, to increase this total transverse dimension further on continued traction in the element,
I '
f ' ' ■

! ( said movable part of the securing means being at least partially received in a lateral recess
ι . / . :
', in the element and adapted to move, on traction of the element in a direction out of the

15 hole, in a direction out of the recess by means of generation of friction against the wallii - ■
of the hole while increasing the distance between that portion of said part, which is the 

,. mostly projecting in a lateral direction, and the element, said recess comprising a surface

■ < extending obliquely from the interior of the element and outwardly towards the periphery

'; of the element in a direction towards an extreme end of the element intended to be

i 20 introduced into a hole, said movable part being a rolling element which is adapted to

move along said surface on said withdrawal of the element, wherein an elastic elongated

,. member is adapted to hold the rolling element in the recess and counteract movement of

the rolling element out of the recess.

25 2. A device according to claim 1, characterized in that it comprises means for

preventing movement of the movable part in a direction out of the recess on generation 

of friction between outer portions of the part and the wall of the hole when introducing 

the element into the hole.

30 3. A device according to claim 1 or 2, wherein the movable part comprises a toothed

wheel.

X 4
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4. A device according to any one of claims 1 to 3, characterized in that the angle of 

the surface in relation to the longitudinal direction of the element increases progressively 

towards the periphery of the element.

5 5. A device according to any one of claims 1 to 4, characterized in that it comprises

a stop member arranged in connection with the recess, said stop member being adapted 

to prevent movement of the movable part out of the recess in a direction away from said 

extreme end of the element due to friction occurring between the part and the wall of the 

hole on introduction of the element into the hole.

10

6. A device according to any one of the preceding claims characterized in that the 

elastic elongated member comprises a rubber band.

7. A device according to any one of the preceding claims characterized in that the 

15 elastic member is connected to the movable part and laid around the elongated element.

8. A device according to any one of the preceding claims, characterized in that the 

element is designed to be secured in holes having a larger lateral dimension than the 

corresponding combined dimension of the element and movable part, and the movable

20 part is adapted to be brought into contact with a wall of the hole by movement laterally 

of the element introduced into the hole.

9. A device according to any one of the preceding claims, characterized in that the 

elastic member is a spring member adapted to act between the element and movable part

25 and retain the same against the element and counteract movement of the movable part 

relative to the element in a direction opposite the direction of introduction rthe movable 

part on introduction thereof into a hole.

10. A device according to any one of the preceding claims, characterized in that it

30 comprises two movable parts, which each are arranged in their own recess, which are

arranged on laterally opposite sides of the element, and that the spring member is a 

tension spring having each of its ends attached to a movable part and adapted to 

accumulate a minimum

P:\wpdocs\sab\444549\sb



14

amount of energy when the parts are located as deep within the respective recesses as 

possible.

11. A device substantially as hereinbefore described with reference to Figures 1,2 and 

5 4 to 7.

DATED this 28th day of September, 1994

10 LARS FRANDBERG 
By His Patent Attorneys 
DAVIES COLLISON CAVE
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