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The present invention relates to a device intended for 
the anchorage of assemblies of wires or cables, especially 
for the tensioning of pre-stressing wires for concrete con 
structions. 
A known device of this kind enables the wires to be 

gripped between two conical members, male and female; 
this has a number of disadvantages, amongst which it 
should be noted that it sometimes happens, following the 
breaking of a wire, that the energy thus liberated is suf 
ficient to cause the violent expulsion of the male element 
from the female element. Another device has already 
been proposed for overcoming this drawback, in which 
the anchorage of the wires is obtained by wedging these 
wires distributed around the cylindrical rod of a mandrel, 
between this mandrel and the wall of the cylindrical bore 
of a matrix through which the wires pass, the mandrel 
being forcibly driven into the matrix. 
The mandrel and the corresponding bore are of elon 

gated shape, and the material of the mandrel and the 
matrix has mechanical properties comparable with those 
of the material of the wires. 
Good results are obtained with this device, on condi 

tion that the value of the tractive pull applied on the 
wires is maintained below the value of the force necessary 
to introduce the mandrel and the wires in the matrix. 
The present invention has for its object the construction 

of an anchorage device of this kind, having an improved 
resistance to tensile stresses for the same force of intro 
duction required. 
In accordance with the invention, the cylindrical rod 

of the mandrel is extended by a head having a diameter 
substantially greater than that of the rod and being con 
nected to this latter by a flat abutment face for the ex 
tremities of the wires. 
In this way, during the introduction of the mandrel into 

the matrix, for example by axial thrust on the head of 
the said mandrel, the wires are in contact with the said 
head and move forward with the mandrel, the frictional 
forces to be overcome being those resulting from contact 
between the wires and the matrix. 
The progressive movement can continue in this way 

until the head is in contact with the entry face of the 
matrix, either directly or through the intermediary of a 
ring previously passed over the bundle of wires, and in 
tended to prevent buckling of these wires. 
The device being thus placed in position, if a tractive 

pull is applied to the wires, in order that the latter may 
slide, it is necessary not only to overcome the frictional 
forces between the wires and the matrix, but also between 
the wires and the mandrel, since the mandrel is held fixed 
by its head and cannot follow the wires in their forward 
movement. 
There is thus obtained an increased strength with re 

spect to tractive forces. 
The characteristic features and advantages of the in 

vention will be more clearly brought out from the descrip 
tion which follows below of one form of the construction 
of the anchoring device according to the invention, given 
solely by way of example, reference being made to the 
accompanying drawing, in which: 
FIGURE 1 is a diagrammatic view of an anchorage 
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2 
device according to the invention, shown in longitudinal 
cross section; and 
FIGURE 2 is an end view of this anchorage device, 

taken from the left end in FIGURE 1. 
in this form of embodiment, the mandrel 0 comprises 

a cylindrical rod 11, of which one extremity 2 is frusto 
conical, while the other extremity is terminated by a cylin 
drical head 13 having a diameter substantially greater 
than that of the rod. This head 13 is connected to the 
rod by a flat bearing surface 14 perpendicular to the 
axis of the mandrel. The matrix 16 is formed by a cylin 
drical block, in the axis of which is formed a bore 17 also 
cylindrical and preferably coupled to the entry face 18 
of this matrix by a fillet 19. The said matrix comprises 
a small anchorage collar 20 including this entry face. 
The mandrel and the bore 17 are of elongated shape, the 
length of the rod it being for example equal to about five 
times its diameter. 
The matrix 6 and the mandrel 10 are made of a mate 

rial which has mechanical properties comparable with 
those of the tensioning wires 21. 
These wires 2 which are arranged along the generator 

lines of a cylinder, pass through the bore of the matrix 
and surround the rod of the mandrel 10, the extremities 
resting on the face 4 of the head of the mandrel. 

In order to prevent buckling of the wires during their 
Wedging between the mandrel and the matrix, a cylindri 
cal ring 22 is threaded over the said wires and is placed 
in the vicinity of the head. The internal diameter of this 
ring is determined so as to permit easy introduction of 
the wires and the mandrel into the ring. 
This ring, which does not require mechanical properties 

as high as the mandrel and the matrix, may be made for 
example of semi-hard steel of current quality. 
The diameter of the bore of the matrix is less by a 

pre-determined amount than the diameter of the mandrel 
rod, increased by twice the diameter of the wires, so that 
the introduction in the matrix of the mandrel surrounded 
by the wires determines the wedging of these latter be 
tween the mandrel and the matrix. 

This introduction is effected by force, a thrust being for 
example applied on the head of the mandrel, while the 
matrix is held in position, so that the ring 22 is in abut 
ment at the same time against the matrix by its face 18 
and against the mandrel by its face 14. 
The introducing force applied produces a crushing ac 

tion on the wires in contact with the mandrel and the 
matrix, together with an expanding action on the matrix 
and a contraction of the mandrel, and must overcome in 
particular the friction forces existing between the wires 
and the inner surface of the bore i7. 

Experience has shown that the effort of introducing 
the mandrel in the matrix is substantially proportional to 
the length of rod already engaged, the mandrel playing 
only the part of an elastic core during the introduction 
process. 
The introduction force is of course a function, not only 

of the nature of the wires, the mandrel and the matrix, 
but also of the diameters of the various members. 
Whereas with the devices of this kind utilizing a cylin 

drical mandrel, the tractive force applied to the wires 
should not in any case exceed a certain fraction of the in 
troduction force in order to avoid the wires and the man 
drel moving forward inside the matrix, it is possible with 
the device described above, to apply to the wires a tractive 
force having a value substantially greater than the intro 
duction force without any sliding taking place of the wires 
with respect to the matrix. 

This tractive force can attain substantially twice the in 
troduction force. 

In fact, when a tension is applied to the wires, the 
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matrix being held fixed, the latter wires tend to pull the 
mandrel forward but this mandrel is in abutment against 
the matrix through the intermediary of the ring 22, and 
in consequence it cannot move. In order to slide inside 
the matrix, the wires have to overcome not only the fric 
tion forces resulting from their contact with the matrix, 
but also those resulting from their contact with the mail 
drel, the latter becoming rigidly fixed to the matrix. 

This is therefore the essential difference from the known 
devices referred to above, in which, in the event of sliding 
of the wires, the mandrel is simply drawn away, and there 
is only the action of the friction forces between the wires 
and the matrix. 
With the device presently described, there is thus ob 

tained, for an equal force of introduction, a margin of 
safety which is more than doubled with respect to that 
provided by the known devices referred to above, or in 
other words, in order to obtain the same resistance to 
tensile force, the introduction force to be applied to the 
mandrel is reduced by more than half with respect to that 
necessary in the above-mentioned known devices. 
The possibilities of the device according to the inven 

tion can be still further improved by forming transverse 
striations in the surface of the mandrel, or any other relief 
which makes this surface rough, the friction forces created 
between the mandrel and the wires when a tractive effort 
is applied to these latter being thus increased, and in con 
sequence, the resistance to the tractive force being general 
ly increased, whereas the introduction force remains un 
changed. 
The invention is naturally not limited to the form of 

embodiment described and shown, which has only been 
given by way of example, but includes on the contrary 
all the various alternatives which may be constructed 
within the scope of the invention. For example, it is thus 
possible to give the section of the mandrel and the corre 
sponding bore of the matrix a section other than circular, 
and in particular this section may be polygonal. When 
the risk of buckling of the wires is small, the ring 22 may 
be dispensed with, the head 3 of the mandrel then com 
ing directly into contact with the matrix 6. 
What I claim is: 
1. An anchoring device, said device comprising a man 

drel having a cylindrical rod, the diameter thereof being 
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4. 
substantially the same throughout, a matrix having a bore 
With a cylindrical wall, the diameter thereof being sub 
stantially the same throughout, and a plurality of wires, 
said mandrel and said matrix being made of a material 
having mechanical properties comparable with those of 
the wires, said mandrel including a head integral with 
one end of said rod, said head having a diameter sub 
stantially greater than said bore, said head having at its 
juncture with the rod a flat abutment face perpendicular 
to the longitudinal axis of the mandrel, said rod and said 
bore being of an elongated form and the diameter of the 
rod and twice the diameter of said wires being greater than 
the diameter of said bore, whereby the introduction in 
the matrix of the rod surrounded by the wires with the 
extremities of said wires engaging the abutment face will 
wedge said wires between said matrix and said rod. 

2. An anchoring device in accordance with claim 1, 
further comprising a ring having two flat parallel faces and 
adapted to be threaded over the wires in contact by one 
of its faces with the abutment face of the mandrel head, 
whereby the buckling of the said wires is avoided during 
the introduction of the mandrel into the matrix at the end 
of the introduction process. 
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