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The present invention relates to anchoring such as that 
employed in mines for supporting roofs and strengthening 
the facings of galleries. 

According to known techniques for achieving the above, 
a boring is made in the ground and an anchoring device 
provided with an expanding head is inserted therein and 
fastened to the walls of the bore. The expansion of this 
head is controlled by a rod extending out of the bore and 
bearing against a metal anchoring plate which bears 
against the face of the ground. This face is most often 
irregular in shape and it is di?icult to achieve a sound 
contact between the face and the anchoring plate and yet 
the quality of this contact affects the e?iciency of the 
anchoring, since it is through the anchoring plate that the 
applied pressure is transmitted to the ground. An in 
sufficient contact is manifested by a bad distribution of 
the pressure which can reach very high local values. 
These cause the rocks of the ground to break up and this 
renders the anchoring uncertain. 
An object of the invention is to remedy this drawback 

and to this end, invention provides a method of mount 
ing anchoring devices in the ground, said method compris 
ing interposing between the face of the ground in which 
the anchoring device is inserted and the anchoring 
plate against which said device bears, a coherent and 
deformable layer of an incompressible granular material 
which conforms to the shape of said face. 
With this method a perfect contact is obtained in all 

cases, irrespective of the shape of the face, between the 
anchoring plate and said face. The layer of incompres 
sible material forms a ?lling which molds itself to the 
face of the bore while insuring, due to its very nature, 
a full and uniform transmission of the pressure exerted 
by the anchoring device. 
The granular material employed to form this layer is 

advantageously sand agglomerated by any suitable binder. 
This layer can be placed in position when anchoring or 
previously provided on the anchoring plate itself. Thus, 
according to another feature of the invention, the latter 

. provides an anchoring plate having on the face thereof 
adapted to come in contact with the ground a coherent 
and deformable layer of an incompressible granular mate 
rial molded on the plate. 

Further features and advantages of the invention will 
become apparent from the ensuing description, with refer 
ence to the accompanying drawings to which the inven 
tion is in no way limited. 

In the drawings: 
FIG. 1 is a diagrammatic cross-sectional view of a mine 

gallery shown as an illustration of an anchoring method 
according to the invention; 

FIG. 2 is a view similar to FIG. 1 on an enlarged scale 
of a detail of FIG. 1 illustrating one manner of carrying 
out the method of the invention; 
FIG. 3 is an axial sectional view of a plate provided 

with a ?lling layer according to the invention; 
FIG. 4 is a view of the plate shown in FIG. 3 in 

service, and 
FIGS. 5-8 are views similar to FIG. 4 of four modi 

?cations of the plate according to the invention. 
FIG. 1 shows a mine gallery 1 having a roof 2 in which 

are provided bores 3 through soft layers 4 of the ground 
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so as to reach a hard layer 5. An anchoring device A 
is inserted in each of these bores. This device comprises 
an expanding head 6 that a rod 7 causes to expand when 
it is subjected to a tractive force by a nut 8 which is 
threadedly engaged on its outer screwthreaded end. To 
achieve this traction the nut 8 bears against a saucer 
shaped plate P through which extends the rod 7 and which 
bears against the face of the bore. The head 6 thus fas 
tens itself into the hard layer of the ground and the 
anchoring device supports the subjacent soft layers. This 
method is known as a suspended roof support or roof 
bolting. Its e?iciency depends on obtaining a satisfactory 
contact between the plates P and the roof 2 constituting 
the face of the bores 3. Now, this roof has an irregular 
pro?le and it is di?icult to obtain a satisfactory support 
for the plates P. To overcome this di?iculty there is in 
serted according to the invention between each plate P 
and the face of the corresponding bore a ?lling layer C 
which is best seen in FIG. 2. This layer C rests on the 
face of the plate P, in the presently-described embodiment 
in the form of a cup, and has an axial hole 9 in vertical 
alignment with the hole 10 in the plate P for the passage 
of the rod 7. 
The layer C is composed of an incompressible granular 

material rendered coherent. This material is advanta 
geously sand agglomerated by any suitable plastic-type 
binder such as bitumen, rubberized binder or other plastic 
material binder. By way of example, there can be used 
sand having a grain size of 0-5 mm. agglomerated by 
bitumen of grade 40-60. A rubber latex could also be 
used as the binder. The aforementioned indications are 
purely illustrative, since a large number of commercially 
available binders can be used, even sand having a different 
grain size. Similarly, although sand is preferred owing 
to its abundance and low cost, granulated materials having 
similar properties could be substituted therefor. 
The interposed layer C results in a close contact be 

tween the plate P and the face 2 of the bore, since when 
the nut 8 is screwed along the rod this layer molds itself 
to the face 2 and ?ts around the asperities. Owing to its 
very nature the layer 2 wholly and uniformly transmits 
all the pressures exerted thereon by the plate P. 
Two methods are available for applying the layer C. 

The ?rst method is that shown in FIG. 2 and comprises 
applying the layer C when anchoring by spreading the 
agglomerated granular material over the saucer-shaped 
plate P. The other method is that shown in FIGS. 3-8 
in which the layer C is previously applied on the anchor 
in-g plate with which it constitutes a unit. This second 
method has the advantage for the operator of not com-' 
plicating the mounting relative to conventional methods 
employing no ?lling layer. Further, it permits a prior 
compacting of the layer C and also the provision of 
openings allowing the rod 7 to be orientated in the re— 
quired direction or to provide in the layer C free spaces 
allowing the material to ?ow. 
FIG. 3 shows a saucer-shaped plate P1 having a pro?le 

different to the plate P and in which the layer C is applied 
by molding. It will be noted that the passage 9a for the 
passage of the rod 7 is more tapered than in the preced 
ing embodiment and this precludes jamming of the thread 
ing of this rod. 
FIG. 4 shows the plate illustrated in FIG. 3 placed in 

position, the upper face of the layer C, which was initial 
ly ?at, having been caused to conform to the face 2 of 
the bore in the course of the screwing of the nut 8 along 
the rod 7. 
FIG. 5 shows another type of saucer-shaped plate P2 

whose layer C has been previously applied on the plate. 
This permits providing at the upper end of the passage 
9b a part-conical recess 11 forming a free space for the 
?ow of the material of which the layer C is composed. 
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The saucer-shaped plate P3 shown in FIG. 6 has a 
central portion '12 in'the form of a hollow conical‘ dome 
connected to the periphery of the plate by a pressed out 
intermediate portion 13. This arangement is adapted in 
the known manner to provide a controlled deformability 
of the plate P3. Further, it allows a suitable orientation 
of the anchoring device in the case of an inclined bore 
3. To this end, a washer 14 is inserted in the dome 12 
between the hole 10 in the latter and the nut 8. This 
washer is capable of blocking itself in the dome in ac 
cordance with the orientation of the rod relative to the 
axis of the hole 10 so as' to adapt itself to the inclination 
of the bore 3 relative to’ the face 2 of the ground. ' This 
presupposes that the rod 7 can itself take up an inclined 
position in the hole 10 which is provided large enough 
for this purpose and the passage‘9c' formed in the layer 
C above the hole 10 is ,of suitable section. The molding 
of the layer C on the 
requirement. ' _ . 

FIG. 7 shows a saucer-shaped plate P4 also permitting 
an orientation of the rod 7 in accordance with the inclina-' 
tion of the bore 3 which is shown greatly inclined relative 
to the face 2. The plate P4 comprises a central hemi 
spherical boss 15 provided with a large slot 16 in a 
diametral dane. Disposed on the boss 15 is a washer 17 
also hemispherical in shape, the boss 15 and the washer 
17 constituting a swivel joint assembly. The passage 9d 
formed in the layer C in alignment with the slot 16 has 
a su?’icient extent to permit all the possible angular move 
ments of the rod 7 in the course of the swiveling of the 
latter. . 

FIG. 8 shows a saucer-shaped plate P5 also permitting 
a suitable orientation of the rod 7. The plate P5 com 
prises a central bearing portion 18 in which is rotatably 
mounted a cup 19 provided with a slot 20 in a diametral' 
plane. The nut bears on the cupv 19 through the medium 
of a curved washer 21. Here again, owing to the large 
possibilities of orientation afforded by the plate P5, the 
passage 9c has a great extent. I ‘ 

The various possibilities of the method according to‘ 
the invention will be quite clear. While insuring a uni 
form distribution of the pressures owing to its adaptation 
to the ground, the ?lling layer C does not interfere in 
any way with the usual operation of the anchoring plates. 

Apart from the adaptation of the anchoring face to 
the ground, the layer C affords various additional ad 
vantages. 
the bores 3 from the atmosphere of the galleries 1 which, 
especially in the case of marls, diminishesthe danger of 
swelling owing to entry of air. , Moreover, the relative 
?uidtightness thus obtained precludes the trickling onto 
the plates often observed at the present time. The 
corrosion of the plates is reduced owing to the interposi~ 
tion of the inert material of the layer C between the roof 
and the plates. 
Although speci?c embodiments of the invention have 

been described, many modi?cationsv and changes may be 

plate P3 permits meeting‘ the last: 

Thus this layer insulates the atmosphere of. 

4 
made therein without departing from the scope of the 
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invention as de?ned in the appended claims. 
What is claimed is: 
1. An anchoring device comprising a saucer-shaped 

anchoring plate having a centural opening therein, an 
anchoring member extending through said opening and 
adapted to engage in a ground-constituted roof to suspend 
said plate therefrom, said plate having a face in facing 
relation with the ground-constituted roof, and a coherent, 
solid and plastic-type deformable mass on said face of 
the plate, said mass being constituted by an incom 
pressible and non-deformable granular material and a 
plastic-type deformable binder in which the granular ma 

: terial is embeded, said mass having a thickness whereby 
to project from the plate for encountering and conform 
ing to the contourof said roof and preventing the plate 
from‘encountering the roof, said mass being generally 

I shape retaining but being deformable under compression 
to the extent permitted by compacting said non-deform 
able material, said binder being bitumen. 

2. An anchoring device comprising a saucer-shaped 
anchoring plate having a central opening therein, an 
anchoring member extending through said opening and 
adapted to engage in a ground-constituted roof to suspend 
said plate therefrom, said plate having a face in facing 
relation with the ground-constituted roof, and a coherent, 
solid and plastic-type deformable mass on said face of the 
plate, said mass being constituted by an incompressible 
and non-deformable granular material and a plastic-type 
deformable binder in which the granular material is em 
bedded, said mass having a thickness whereby to project 
from the plate for encountering and conforming to the 

. contour of said roof and preventing the plate from en 
countering the roof, said mass being generally shape 
retaining but being deformable under compression to the 
extent permitted by compacting said non-deformable ma 
terial, said binder being a rubberized binder. 
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