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(57) Abstract: An external fixing device (1, 100, 200) for the treatment of bone fractures comprises a first member (2, 102, 202), a 
second member (3, 103, 203), a central body (4, 104, 204) arranged between the first member (2, 102, 202) and the second member 
(3, 103, 203), a first ball joint (5, 105, 205) for the articulated connection of the first member (2, 102, 202) with the central body (4, 
104, 204), a second ball joint (6, 106, 206) for the articulated connection of the second member (3, 103, 203) with the central body 
(4, 104, 204), locking means (11, 11'; 111, 111'; 211, 211') operatively associated to the first ball joint (5, 105, 205) and with the 
second ball joint (6, 106, 206), respectively, the locking means being suitable for allowing/preventing the articulation of the first 

f4 member (2, 102, 202) and second member (3, 103, 203) with respect to the central body (4, 104, 204), wherein the first member (2, 
102, 202) comprises a first clamp (7, 107, 207), the second member (3, 103, 203) comprises a second clamp (8, 108, 208) and the 
central body (4, 104, 204) comprises a third clamp (9, 109, 209) for the connection of the external fixing device (1, 100, 200) to re
spective fractured bone portions to be treated.
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"EXTERNAL FIXING DEVICE, FOR TREATING BONE FRACTURES" 

Inventor: Renzo Soffiatti, Giovanni Faccioli, Bruno 

Magnan 

TECHNICAL FIELD OF THE INVENTION 

5 The present invention refers to an external fixing 

device for the treatment of bone fractures and, in 

particular, to an external fixing device, of the 

articulated type, for the treatment of heel bone 

fractures.  

10 STATE OF THE ART 

External fixing devices are known for the treatment 

of bone fractures. Such devices allow two fractured 

bone ends to be kept in the desired position, to 

promote their correct joining through a natural 

15 process known as osteosynthesis. Depending on the 

configuration of the bone ends to be treated, 

different types of external fixing devices are 

available.  

With particular reference to the treatment of heel 

20 bone fractures, fixing devices are known comprising 

two or three clamps for connecting the fixing device 

to predetermined portions of the heel, in order to 

allow the reduction of the fracture itself and 

correct positioning of bone fragments.  

25 As known, heel fractures are difficult to treat due 
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to multiple factors including: the shape of the bone, 

the presence of numerous blood vessels, which supply 

the portion around the heel, and the presence in such 

a region of numerous nervous tissues. Therefore, the 

5 surgeon, during the application of a fixing device to 

the heel, does not always have optimal points 

available for attaching the device itself to the bone 

portions to be treated.  

In the treatment of simple or limited fractures of 

10 the heel fixing devices can be used comprising two 

connection clamps, the relative position of which can 

be modified, during the operation.  

However, such devices do have as drawback, a field 

of application limited to simple fractures.  

15 The relative position of the two clamps, indeed, can 

be varied in space exclusively along a single plane, 

wherein the two clamps lie, actually limiting the 

field of application of such a type of fixing device.  

If it is necessary to treat more complex heel 

20 fractures, it is possible to use external fixing 

devices comprising three connection clamps. The 

surgeon, during the operation, can modify the 

relative position of the three clamps by acting on 

suitable means for adjusting them, to best adapt the 

25 dimensions of the fixing device to the bone portion 

2



to be treated.  

However, such an embodiment of external fixing device also has 

the drawback of a limited ability to vary the relative position 

of the three clamps in space. The clamps, in fact, are moveable 

along a single plane. Therefore, the relative position of the 

three clamps can be modified exclusively along such direction.  

Such a solution does not make it possible to solve the situation 

in which it is necessary to position the connection clamps along 

planes not aligned with each other, precisely because, as stated 

above, the clamps are mobile within a single plane.  

One difficulty encountered by surgeons in the treatment of heel 

fractures is the limited ability of known fixing devices to vary 

the position of the connection clamps in space, actually 

limiting the possibility of adapting the dimensions of the 

fixing device to the specific dimensions of the heel portion to 

be treated.  

Any discussion of documents, acts, materials, devices, articles 

or the like which has been included in the present specification 

is not to be taken as an admission that any or all of these 

matters form part of the prior art base or were common general 

knowledge in the field relevant to the present disclosure as it 

existed before the priority date of each of the appended claims.  

PURPOSES OF THE INVENTION 

Throughout this specification the word "comprise", or variations 

such as "comprises" or "comprising", will be understood to imply 

the inclusion of a stated element, integer or step, or group of 

elements, integers or steps, but not the exclusion of any other 

element, integer or step, or group of elements, integers or 

steps.  

3



One object of the present invention is to provide an external 

fixing device that allows to overcome the drawbacks described 

above.  

A further object of the present invention is to provide an 

external fixing device wherein the relative position of the 

connection clamps can be modified in space, with a large 

adjustment margin. Another object of the present invention is to 

provide an external fixing device in which the adjustment of the 

relative position of the connection clamps is easy to carry out, 

in order to reduce the operating time on the patient.  

A further object of the present invention is to provide an 

external fixing device wherein the locking of the clamps, in the 

position selected by the surgeon, is stable during the 

application period of the fixing device itself.  

In accordance with one aspect of the present invention an 

external fixing device is provided for the treatment of bone 

fractures, the external fixing device comprising a first member, 

a second member, a central body arranged between said first 

member and said second member, a first ball joint for the 

articulated connection of said first member with said central 

body, a second ball joint for the articulated connection of said 

second member with said central body, locking means operatively 

associated with said first ball joint and said second ball 

joint, said locking means being designed to allow/prevent the 

articulation of said first member and second member 

respectively, with respect to said central body, wherein said 

first member comprises a first clamp, said second member 

comprises a second clamp and said central body comprises a third 

clamp for the connection of said external fixing device to 

4



respective fractured bone portions to be treated, wherein said 

first clamp said second clamp and said third clamp are suitable 

for housing pins or screws to ensure the connection of the 

fixing device to the bone portions to be treated, wherein said 

first clamp is associated in a moveable manner to said first 

member along a longitudinal direction, and said second clamp is 

associated in a moveable manner to said second member along a 

longitudinal direction, wherein the position of said first clamp 

along said first member is slidably adjusted by adjustment means 

comprising an adjustment screw which is oriented in the 

longitudinal direction along said first member and is associated 

with a base portion of said first clamp by a screw-nut type 

coupling and wherein the position of said second clamp along 

said second member is slidably adjusted by adjustment means 

comprising an adjustment screw which is oriented in the 

longitudinal direction along said second member and is 

associated with a base portion of said second clamp by a screw

nut type coupling.  

The dependent claims refer to preferred and advantageous 

embodiments of the invention.  

BRIEF DESCRIPTION OF THE DRAWINGS 

Further characteristics and advantages of the present invention 

shall become clearer from the detailed description of a 

preferred, but not exclusive, embodiment of an external fixing 

device for the heel, illustrated as an indication, and not for 

limiting purposes, in the attached drawing tables, in which: 

4A
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figure 1 is a perspective view of an external fixing 

device according to the present invention; 

figure 2 is a front view from above of the external 

fixing device according to figure 1; 

5 figure 3 is a view from above of the external fixing 

device according to figure 1; 

figure 4 is a side view of the external fixing device 

according to figure 1; 

figure 5 is an enlarged view of a detail of the 

10 external fixing device according to figure 1; 

figure 6 is an enlarged perspective view of a 

component of the external fixing device according to 

figure 5; 

figure 7 is a perspective view of a further 

15 embodiment of the external fixing device according to 

the present invention; 

figure 8 is a front view of the external fixing 

device according to figure 7; 

figure 9 is a view from above of the external fixing 

20 device according to figure 7; 

figure 10 is a side view of the external fixing 

device according to figure 7; 

figure 11 is a perspective view of a further 

embodiment of the external fixing device according to 

25 the present invention; 

5



WO 2014/111907 PCT/IB2014/058443 

figure 12 is a perspective view of a detail of the 

external fixing device according to figure 11; 

figure 13 shows a front view with separated 

components of a detail of the external fixing device 

5 according to the present invention; 

figure 14 is a section view of the detail of the 

external fixing device illustrated in fig. 13, taken 

along the line XIV-XIV of fig. 13; and 

figure 15 is a simplified scheme of the assembly 

10 steps/configurations of a detail of the fixing device 

according to figure 12.  

EMBODIMENTS OF THE INVENTION 

With reference to the attached figures, reference 

numeral 1 wholly indicates an external fixing device 

15 for the treatment of bone fractures.  

In particular, such an external fixing device 1 is 

foreseen for the treatment of heel bone fractures.  

According to further embodiments, such an external 

fixing device 1 is foreseen for the treatment of 

20 fractures of other bone portions.  

Moreover, by the term "compression" we mean to 

indicate the relative bringing together of two bone 

ends in order to reduce the gap of the fracture 

between such ends, and by the term "distraction" we 

25 mean to indicate the relative moving apart of two 

6
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bone ends in order to increase the gap of the 

fracture between such ends.  

The fixing device 1, according to the present 

invention, comprises a first member 2 and a second 

5 member 3, having a substantially elongated shape, a 
central body 4, arranged between the first member 2 

and the second member 3, a first ball joint 5, for 
the articulated connection of the first member 2 to 

the central body 4, and a second ball joint 6, for 
10 the articulated connection of the second member 3 to 

the central body 4.  

The fixing device 1 also comprises a first clamp 7, 

associated in a movable manner with the first member 

2, a second clamp 8, associated in a movable manner 
15 with the second member 3 and a third clamp 9, 

associated with the central body 4 at the top 

thereof.  

The first clamp 7, the second clamp 8 and the third 
clamp 9 are suitable for housing pins or screws or 

20 similar known elements, to ensure the connection of 
the fixing device 1 to the bone portions to be 

treated.  

Through the first ball joint 5 and the second ball 
joint 6 it is possible to respectively modify the 

25 position of the first member 2 and/or of the second 

7
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member 3 with respect to the central body 4, along a 

substantially unlimited number of directions.  

With reference to the embodiment of the fixing device 

1 shown in figures 2-4, the directions lying on three 

5 planes, orthogonal with one another, along which it 

is possible to directdirect the first member 2 and/or 

the second member 3 with respect to the central body 

4, are illustrated through the arrows 10, 10', 10'', 

as a non-limiting example.  

10 Therefore, it is possible to direct the first clamp 7 

with respect to the third clamp 9 in an articulated 

manner along at least the aforementioned planes 10, 

10', 10'' that are perpendicular to one another.  

Similarly, it is possible to direct the second clamp 

15 8 with respect to the third clamp 9 along at least 

the aforementioned planes 10, 10', 10".  

In this way, it is possible to obtain a substantially 

unlimited number of assembly configurations of the 

fixing device 1 itself.  

20 Once the configuration of the fixing device 1 most 

closely matching the location of the fracture to be 

treated has been obtained, it is possible to lock the 

relative position of the first member 2 with respect 

to the central body 4 by acting on locking means 11.  

25 Such locking means 11 are operatively associated with 

8
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the first ball joint 5 as described more clearly 

hereafter.  

Similarly, it is possible to lock the relative 

position of the second member 3 with respect to the 

5 central body 4 by acting on locking means 11', 

operatively associated with the second ball joint 6.  

The locking means 11 and 11' are equal to each other 

and, therefore, hereinafter only the locking means 11 

will be described.  

10 The first member 2, at one end 12, has a seat 13 for 

housing the first ball joint 5. In particular, after 

having connected the first member 2 to the first ball 

joint 5, the end 12 faces the central body 4 itself.  

The seat 13 can have a hollow spherical, 

15 hemispherical or similar shape or, in general, a 

shape suitable for housing the spherical end of the 

first joint 5.  

Similarly, the second member 3, at one end 14, has a 

seat 15 for housing the second ball joint 6.  

20 The end 14, after the connection of the second member 

3 to the second ball joint 6, faces the central body 

4.  

The first ball joint 5 and the second ball joint 6 

have the same structure. Accordingly, hereinafter the 

25 structure of the first ball joint 5 only will be 

9
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described, with it being understood that the 

corresponding elements present in the second ball 

joint 6 will be illustrated in the figures with the 

same reference numerals.  

5 In a version of the present invention, illustrated in 

figures 1-6, the first ball joint 5 comprises an 

elongated element 16, having a substantially 

cylindrical shape, partially housed inside a 

spherical element 17, in a through opening obtained 

10 in the latter for this purpose, and in which such an 

elongated element 16 is movable with respect to the 

latter.  

Figure 6 illustrates the elongated element 16 that is 

coaxial to the spherical element 17 and extends 

15 outward from a portion only of the latter.  

Equivalent versions of the position of the elongated 

element 16 can be foreseen, without departing from 

the scope of protection of the present invention.  

Along the elongated element 16, and in particular 

20 along at least the portion extending outward from the 

spherical element 17, a threading 18 is formed, 

suitable for allowing the removable connection of the 

first ball joint 5 to the central body 4 or to the 

component to which it is connected.  

25 In particular, the threaded portion 18 can be 

10
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associated with a corresponding threaded seat formed 

in the central body 4 or in the element to which it 

is connected, not illustrated in the figures.  

The elongated element 16, at the end arranged inside 

5 the spherical element 17, has an enlarged portion 19.  

The enlarged portion 19, which for example has a 

frusto-conical or similar shape, has at least one 

larger cross section with respect to a cross section 

of the through opening of the spherical element 17 
10 and is suitable for determining the symmetrical 

radial expansion of the spherical element 17, thus 

causing the relative locking between the first member 

2 and the central body 4 and/or between the second 

member 3 and the central body 4.  

15 Due to such a radial expansion, the outer surface of 

the spherical element 17 is arranged partially or 

completely in abutment against the inner surface of 

the seat of the first member 2.  

Based on the extent of the radial expansion of the 
20 element 17 it is possible to vary the degree of 

interference between the outer surface of the 

spherical element itself and the inner surface of the 

respective seat, partially limiting or completely 

blocking the mobility of the ball joint 5.  

25 The configuration of the widened portion 19 of the 

11
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insert is advantageously different from the 

configuration of the through opening at such a 

portion 19. This is advantageous since the contact 

area between the elongated element 16 and the through 

5 opening, and therefore the friction between them, is 

reduced, thus making it easier for the elongated 

element 16 to slide in the spherical element 17 both 

in one direction and in the other. Moreover, since 

the radial expansion of the spherical element 17 is 
10 substantially symmetrical, the spherical element 17 

goes into abutment uniformly against the respective 

seat in the first member 2, ensuring a stable and 

secure locking of the ball joint 5.  

After having connected the first member 2 to the 
15 central body 4 through the first ball joint 5, the 

surgeon can lock their relative movement by acting on 

the locking means 11, as described better 

hereinafter.  

The locking means 11 comprise at least one adjustment 

20 nut 20, associated with the threaded portion 18 of 
the elongated element 16.  

As illustrated in figure 5, after having connected 

the first ball joint 5 to the central body 4, the at 

least one adjustment nut 20 is arranged between the 
25 spherical element 17 and the central body 4 itself.  

12
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The spherical element 17 has at least one radial 

notch 21, suitable for allowing the radial expansion 

of the spherical element 17 itself.  

Preferably, at least one notch 21 is provided, of the 

5 radial type, suitable for allowing a substantially 

symmetrical radial expansion of the spherical element 

17 itself.  

For example, there can be two diametrically opposite 

notches 21, designed to obtain a substantially 

10 symmetrical radial expansion of the spherical element 

17 itself. The spherical element 17 can also have a 

different number of equally angularly spaced notches, 

for example 3 or 4 as illustrated in figure 6.  

After having connected the first ball joint 5 to the 

15 central body 4 and then the first member 2 to the 

first joint 5, it is possible to lock the mobility of 

the first joint 5 itself by acting on the adjustment 

nut 20, thereby constraining the first member 2 to 

the central body 4.  

20 By acting on the adjustment nut 20, in fact, the 

enlarged portion 19 of the elongated element 16 is 

moved forwards inside the spherical element 17, 

causing the radial expansion of the latter.  

By expanding, the spherical element 17 goes into 

25 abutment against the seat 13 of the first member 2, 

13
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actually preventing the relative rotation between the 

first member 2 and the central body 4.  

By acting on the adjustment nut 20, in the opposite 

way, the outer diameter of the spherical element 17 

5 is reduced, restoring the mobility of the first ball 

joint 5.  

In order to obtain a correct centring of the 

elongated element 16 with respect to the spherical 

element 17, and thus ensure a substantially 

10 symmetrical radial expansion of the spherical element 

17, at least one guide element 22 is provided, or in 

particular at least one pair of guide elements 22, 

which project from the elongated element 16 and are 

slidably engaged in the at least one notch 21.  

15 As shown in the embodiment illustrated in figure 6, 

the guide elements 22 comprise two tabs projecting 

diametrically from the elongated element 16. However, 

further embodiments are possible, wherein the guide 

elements 22 are pin shaped or similar, suitable for 

20 sliding along the at least one notch 21.  

The guide elements 22 acts as guides for the 

elongated element 16 with respect to the spherical 

element 17, avoiding the rotation of the elongated 

element 16 inside the spherical element 17, ensuring 

25 a centring of the elongated element 16 with respect 

14
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to the spherical element 17 and a substantially 

symmetrical radial expansion of the latter.  

Lastly, in order not to obstruct the relative 

rotation of the spherical element 17 inside the seat 

5 13, during the positioning of the first member 2, the 

guide elements 22 are completely inside the spherical 

element 17.  

By acting in an analogous way to what has been 

described earlier relative to the first ball joint 5, 

10 it is possible to modify and lock the relative 

position of the second member 3 with respect to the 

central body 4 by acting on the locking means 11' of 

the second ball joint 6..  

In particular, by acting on the adjustment nut 20 

15 associated with the second ball joint 6 the radial 

expansion/contraction of the spherical element 17 

inside the seat 15, formed in the second member 3, is 

caused, thereby allowing/blocking the mobility of the 

second member 3 itself with respect to the central 

20 body 4.  

In a further version of the present invention, in 

order to ensure that the spacer device 1 has a 

further degree of freedom in the adjustment of the 

position of the first member 2, with respect to the 

25 central body 4, it is foreseen to use at least one 

15
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shim element 23 to be housed inside the seat 13.  

The at least one shim element 23 is foreseen to be 

arranged between the first member 2 and the first 

joint 5.  

5 In particular, the at least one thickness 23 is 

housed in the seat 13 and thus arranged between the 

latter and the spherical element 17 of the first 

joint 5.  

Accordingly, the at least one shim element 23, by 

10 reducing the inner space of the seat 13, causes the 

spherical element 17 to move forward towards the 

outside of the seat 13 itself, thus increasing the 

distance between the first member 2 and the central 

body 4.  

15 Similarly, it is possible to modify the position of 

the second member 3 with respect to the central body 

4 through at least one shim element 23', housed in 

the seat 15 of the second member 3.  

The fixing device 1 is connected to the bone portions 

20 to be treated by means of the clamps 7, 8, 9.  

The first clamp 7, the second clamp 8 and the third 

clamp 9 each have an upper portion removably 

associated with a lower portion, in order to allow 

the housing and then the fastening of pins, screws or 

25 similar elements for connecting the external fixing 

16
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device 1 to bone portions to be treated, according to 

methods known in the field.  

For this purpose, the first clamp 7, the second clamp 

8 and the third clamp 9 each have at least one pair 

5 of seats 24 wherein to pins, screws or similar 

elements, not illustrated in the figures can be 

housed.  

The first clamp 7 is associated in a mobile manner 

with the first member 2, in a longitudinal direction.  

10 In particular, the first clamp 7 comprises a base 25.  

An attachment screw 27 is also provided which 

connects the first clamp 7 to the base 25.  

The first clamp 7 is removably associated with the 

base 25 through the attachment screw 27.  

15 The attachment screw 27, therefore, allows the 

removable connection between an upper portion of the 

clamp 7 and a lower portion thereof, according to 

methods known in the art.  

By acting on the attachment screw 27, it is possible 

20 to loosen the first clamp 7 from the base 25 and then 

rotate it about a vertical axis, corresponding to 

that of the screw 27, not shown in the figures. In 

this way, the orientation of the clamp 7 is modified 

with respect to the longitudinal direction of the 

25 first member 2 and/or of a linear guide 26, formed in 

17
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the first member 2, in the longitudinal direction, 

thereby varying the orientation of the pins or of the 

attachment screws to be applied to the bone portion 

to be treated.  

5 The first clamp 7, and/or in particular the base 25 

thereof, is slidably associated along the linear 

guide 26.  

The linear guide 26 comprises a seat 28, for example 

a slot or a recess passing through the first member 

10 2, formed in the longitudinal direction along the 

first member 2, and means 29 for adjusting the 

position of the first clamp 7 along the first member 

2.  

The adjustment means 29 comprise an adjustment screw 

15 30, oriented in the longitudinal direction along the 

first member 2, associated, with a screw-and -nut type 

coupling, with the base 25 of the first clamp 7.  

Therefore, by rotating the adjustment screw 30 the 

first clamp 7 is made to move along the first member 

20 2.  

The second clamp 8 is associated in a mobile manner 

with the second member 3 in an analogous way to what 

has been described above regarding the connection of 

the first clamp 7 to the first member 2.  

25 In particular, the second clamp 8 comprises a base 31 

18
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slidably associated along a linear guide 32 formed 

along the second member 3, in the longitudinal 

direction.  

The linear guide 32 comprises a seat 34, formed along 

5 the second member 3 and means 35 for adjusting the 

position of the second clamp 8 along the second 

member 3.  

The adjustment means 35, which are analogous to the 

adjustment means 29 of the first clamp 7, comprise an 

10 adjustment screw 36, oriented in the longitudinal 

direction along the second member 3, and associated, 

by a coupling of the screw-and-nut type, with the 

base 31 of the second clamp 8.  

Therefore, by rotating the adjustment screw 36 the 

15 movement of the second clamp 8 along the second 

member 3 is obtained.  

The second clamp 8 is removably associated with the 

base 31 through an attachment screw 37, similarly to 

what has been described above for the first clamp 7.  

20 By acting on the attachment screw 37, it is possible 

to modify the orientation of the second clamp 8 about 

a substantially vertical axis, not shown in the 

figures, thus varying the orientation of the pins or 

of the attachment screws to be applied to the bone 

25 portion to be treated.  

19
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Therefore, since it is possible to modify the 

relative position of the first clamp 7 along the 

first member 2 and/or of the second clamp 8 along the 

second member 3, the surgeon is able, if needed, to 

5 carry out a distraction or a compression of the bone 

ends to be treated.  

Moreover, the surgeon, is able to rotate the first 

clamp 7 and/or the second clamp 8 about respective 

vertical axes, and he is able to adapt the 

10 orientation of the connection pins and thus the 

configuration of the fixing device 1 to the shape of 

the bone portion to be treated.  

The third clamp 9, similarly to the first clamp 7 and 

to the second clamp 8, comprises an upper portion 38 

15 and a lower portion 39.  

In a version of the present invention, illustrated in 

figures 1-4, the lower portion 39 is fixedly 

connected to the central body 4, whereas the upper 

portion 38 is removably connected to the lower 

20 portion 39 through an attachment screw 40.  

In a further version, not shown in the figures, the 

upper portion 38 and the lower portion 39 are 

removably connected to the central body 4 through the 

attachment screw 40. Therefore, similarly to what has 

25 been described above for the first clamp 7 and the 
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second clamp 8, it is possible to vary the 

orientation of the third clamp 9 by rotating it about 

a vertical axis, corresponding to that of the screw 

40, not shown in the figures.  

5 The presence of a third clamp 9, at the central body 

4, allows the effective use of the fixing device 1 

for the treatment of any type of heel bone fracture, 

both in the case of simple bone fractures and in the 

case of complex bone fractures.  

10 The fixing device 1, according to the present 

invention, indeed, has a first clamp 7, a second 

clamp 8 and a third clamp 9 which can be articulated 

with respect to one another substantially into any 

reciprocal position in space.  

15 In particular, the third clamp 9 acts as a reference 

element for the connection of the fixing device 1 to 

the site to be treated.  

The first clamp 7 and the second clamp 8, moreover, 

being articulated to the third clamp 9 through a 

20 first ball joint 5 and a second ball joint 6, can be 

positioned substantially in any position in space, 

thus ensuring the possibility of adapting the 

dimensions of the external fixing device 1 to any 

type of heel fracture to be treated.  

25 Figures 7-10 show a further embodiment of an external 
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fixing device according to the present invention, 

wholly indicated with reference numeral 100.  

Hereafter, the elements corresponding to those 

described above are indicated with the same reference 

5 numeral increased by one hundred.  

The fixing device 1 comprises a first member 102, a 

second member 103, a central body 104, arranged 

between the first member 102 and the second member 

103.  

10 The central body 104 comprises a first substantially 

ball-shaped joint 105, for the articulated connection 

of the first member 102 to the central body 104 and a 

second substantially ball-shaped joint 106, for the 

articulated connection of the second member 103 to 
15 the central body 104.  

The - fixing device 100 also comprises a first clamp 

107, associated in a mobile manner with the first.  

member 102, a second clamp 108, associated in a 

mobile manner with the second member 103 and a third 

20 clamp 109, associated at the top with the central 

body 104.  

Similarly to what has been described for the previous 

embodiment, the first clamp 107, the second clamp 108 

and the third clamp 109 are suitable for housing 

25 pins, screws or similar known elements, not 
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illustrated in the figures, to secure the connection 

of the fixing device 100 to the fractured bone 

portion to be treated.  

The fixing device 100 differs from the previous 

5 embodiment in the configuration of the first and 

second ball joints 105 and 106 and in the 

configuration of the relative locking means 111, 111' 

to the first member 102 and to the second member 103, 

respectively.  

10 The first member 102 and the second member 103 have 

an elongated shape, for example cylindrical, 

prismatic or similar.  

The first member 102, at one end 112, has a prismatic 

portion 141.  

15 The end 112, after the connection of the first member 

102 to the central body 104, faces the central body 
104 itself.  

At the prismatic portion 141 a hollow seat 113 is 
formed, for the connection of the first ball joint 

20 105 to the first member 102.  

The hollow seat 113 is a portion of a ball, and it 
allows the spherical end of the first ball joint 105 
to be housed therein.  

The first ball joint 105 is connected to the first 
25 member 102 through locking means 111.  
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The locking means 111 have a hollow seat 143, shaped 

like a ball portion, and they are removably 

associated with the prismatic portion 141, through at 

least one screw 142.  

5 The locking means 111 comprise for example a cover 

portion delimiting the hollow seat 143.  

By associating the locking means 111 with the 

prismatic portion 141, the hollow seats 113 and 143 

make a substantially spherical seat in which to house 

10 the spherical end of the first ball joint 105.  

By acting on the screw 142 the locking means 111 are 

brought into abutment against the spherical end of 

the first ball joint 105, actually blocking the 

mobility thereof inside the seat 113.  

15 In this way, it is possible to allow/prevent the 

mobility of the first member 102 with respect to the 

central body 104.  

The second member 103 is connected to the central 

body 104 through a second ball joint 106, which is 
20 shaped analogously to the first ball joint 105.  

The second member 103, at one end 114, has a 

prismatic element 143. In particular, the end 114, 

after having connected the second member 103 to the 

central body 104 through the second ball joint 106, 
25 faces towards the central body 104.  
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The prismatic element 143 comprises a seat 134 shaped 

like a ball portion, for housing the spherical end of 

the second ball joint 106.  

The second ball joint 106 is connected to the second 

5 member 103 through locking means 111'.  

The locking means 111', which are configured 

analogously to the locking means 111, are removably 

associated with the prismatic portion 143 of the 

second member 103 through at least one screw 144.  

10 The locking means 111' have a hollow seat 146 shaped 

like a ball portion. The locking means 111' comprise 

for example a cover portion delimiting the hollow 

seat 146.  

Therefore, by associating the locking means 111' with 

15 the prismatic portion 143, the hollow seats 134 and 

146 make a substantially spherical seat in which to 

house the spherical end of the second joint 106.  

The operation of the locking means 111' is the same 

as that of the means 111 and therefore it will not be 

20 described any further.  

Moreover, the present embodiment of a fixing device 

100 also allows the relative position of the first 

clamp 107 with respect to the third clamp 109 to be 

modified along three planes perpendicular to one 

25 another, indicated in the figures by 8 and 10, 
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through the arrows 110, 110', 110''.  

The first clamp 107, indeed, is associated with the 

first member 102 that is connected in an articulated 

manner to the central body 104 through the first ball 

5 joint 105.  

Similarly, through the connection of the second 

member 103 to the central body 104 by means of the 

second ball joint 106, it is possible to orient the 

second clamp 108 with respect to the third clamp 109 

10 along the aforementioned three directions 110, 110', 

110''.  

The first clamp 107 is slidably associated with the 

first member 102, along a longitudinal direction B.  

In particular, the first clamp 107 has a base 125 

15 equipped with a through opening 147 in which the 

first member 102 is inserted.  

The configuration of the through opening 147 

corresponds to that of the first member 102. In this 

way, a precise mobile connection is made between the 

20 first member 102 and the first clamp 107.  

The position of the first clamp 107 along the first 

member 102 is adjusted through adjustment means 129.  

The adjustment means 129 comprise an adjustment screw 

130, arranged parallel to the first member 102.  

25 The adjustment screw 130 is associated with one end 
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of the prismatic portion 141, with a worm screw type 

connection and, on the opposite side, with the base 

125 of the first clamp 107 with a coupling of the 

screw-and-nut type.  

5 Therefore, by rotating the adjustment screw 130 there 

is a movement of the first clamp 107 along the first 

member 102.  

The second clamp 108 is slidably associated with the 

second member 103 in an analogous manner to what has 

10 been described above for the first clamp 107.  

In particular, the second clamp 108 comprises a base 

131 equipped with a through opening 148 in which the 

second member 103 is housed.  

The configuration of the through opening 148 

15 corresponds to that of the second~ member 103. In this 

way, there is a precise mobile connection between the 

second member 103 and the second clamp 108.  

Therefore, the second clamp 108 is slidably 

associated with the second member 103 through 

20 adjustment means 135, comprising an adjustment screw 

136. The adjustment screw 136 is associated at one 

end with the prismatic portion 143 of the second 

member 103, with a coupling of the worm screw type, 

and with the base 131 of the second clamp 108 with a 

25 coupling of thescrew-and-nut type.  
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Therefore, by rotating the adjustment screw 136 the 

movement of the second clamp 108 along second member 

103 is obtained.  

Figures 11 to 15 illustrate a further embodiment of 

5 an external fixing device according to the present 

invention, wholly indicated with reference numeral 

200.  

The fixing device 200, similarly to the previous 

embodiments, comprises a first member 202, a second 

10 member 203, and a central body 204 arranged between 

the first and the second member 202 and 203.  

The fixing device 200 comprises a first ball joint 

205, for the articulated connection of the first 

member 202 to the central body 204 and a second ball 

15 joint 206, for the articulated connection of the 

second member 203 to the central body 204.  

The first ball joint 205 and the second ball joint 

206 can be removably connected to the central body 

204.  

20 The fixing device 200, similarly to the previous 

embodiments, comprises a first clamp 207, associated 

in a mobile manner with the first member 202, a 

second clamp 208, associated in a mobile manner with 

the second member 203 and a third clamp 209, 

25 associated at the top with the central body 204, each 
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clamp being suitable for housing one or more pins, 

screws or similar known elements, not illustrated in 

the figures, to secure the connection of the fixing 

device 200 to the fractured bone portion to be 

5 treated.  

The fixing device 200 differs from the previous 

embodiments in the configuration of the first ball 

joint 205 and of the second ball joint 206 and in the 

configuration of the first and second member 202 and 

10 203 at the housing seats of the respective joints.  

Moreover, the fixing device 200 differs from the 

previous embodiments in terms of the configuration of 

the locking means 211, 211' of the first ball joint 

205 and of the second ball joint 206, at the first 

15 and second member 202 and 203, respectively, as will 

be more clearly described hereinafter.  

The first member 202 and the second member 203 have a 

configuration similar to that of the first member 2 

and of the second member 3.  

20 The first member 202, at one end 212, has a seat 213 

for housing the first ball joint 205 configured 

substantially like a spherical cap that will be 

discussed further hereafter. In particular, the end 

212 of the first member, after the connection of the 

25 first member 202 to the first ball joint 205 faces 
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the central body 204.  

Similarly, the second member 203, at one end 214, has 

a seat 215 for housing the second ball joint 206 with 

an analogous configuration to that formed in the 

5 first member 203.  

The first ball joint 205 and the second ball joint 

206 have the same configuration. Therefore, 

hereinafter the configuration of the first ball joint 

205 only will be described, with it being understood 

10 that the corresponding elements present in the second 

ball joint 206 will be illustrated in the figures 

with the same reference numerals.  

With reference in particular to figures 13 and 14, 

the first ball joint 205 comprises a substantially 

15 ball-shaped spherical element 217 from which an 

elongated element 216 projects. The elongated element 

216 is constrained to the spherical element 217.  

The spherical element 217 comprises a substantially 

cylindrical central portion 251, arranged between two 

20 substantially spherical cap-shaped portions 252. The 

spherical element 217 is sized so that the circular 

base of each substantially spherical cap-shaped 

portion 252 matches with a respective base of the 

substantially cylindrical portion 251. The spherical 

25 element 217 can be obtained either in a single piece, 
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for example by milling of a portion of the outer 

surface of the spherical element itself, or through 

assembly, in a way known to the man skilled in the 

art, of many separate components. The elongated 

5 element 216, as stated above, has an elongated 

configuration and rises up radially from the 

spherical element 217 at the side face of the 

substantially cylindrical portion 251. Indeed, in the 

substantially cylindrical portion 251 there is a 

10 radial housing seat, for example threaded, for a 

respective portion (not illustrated in the figures) 

of the elongated element 216, on which a threading of 

corresponding pitch is formed. In any case, the 

engagement between the elongated element 216 and the 

15 spherical element 217 can be made through equivalent 

engagement means, for example of the snap-insertion 

type or other similar ones or the elongated element 

can be made in a single piece with the spherical 

element 217.  

20 The substantially cylindrical central portion 251, at 

the circular cross section thereof, has a smaller 

radius r with respect to the radius of curvature R of 

each substantially spherical cap-shaped portion 252 

(see in particular figure 14), so that the spherical 

25 element 217 has smaller overall dimensions in a plane 
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parallel to the bases of such a substantially 

cylindrical central portion 251.  

The free end of the elongated element 216, which has 

for example a cylindrical configuration, is 

5 designedto be inserted, in use, inside a 

corresponding seat, formed in the central body 204.  

For this purpose, accordingly, an annular recess 250 

can be formed on the elongated element 216, for the 

engagement with corresponding engagement means 

10 provided for this purpose in the central body 204.  

Other configurations of the engagement means, known 

to the man skilled in the art, can, in any case, be 

foreseen. The elongated element 216 can for example 

comprise a threaded portion designed to be 

15 screwed/unscrewed into/from a corresponding seat 

provided in the central body 204, which is in turn 

threaded with the same threading pitch.  

As it can be seen, the configuration of the elongated 

element 216 according to such an example embodiment 

20 is very simple.  

A ball joint 205 of this type is foreseen to be 

housed in a respective hollow housing seat 213, 

formed in the first member 202 at an end thereof 212.  

Such a hollow housing seat 213 has a substantially 

25 spherical cap-shaped configuration with a radius of 
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curvature slightly greater than the radius of 

curvature R of the substantially cap-shaped portions 

252 of the spherical element 217 and delimiting an 

inlet mouth 213' with a substantially circular 

5 configuration having a radius slightly larger than 

the radius r of the circular section of the 

substantially cylindrical central portion 251 but 

smaller than the radius of curvature R of the 

substantially cap-shaped portions 252.  

10 The hollow housing seat 213 shaped substantially like 

a spherical cap delimits a region of volume at least 

equal to half the spherical element 217 of the joint 

205.  

The hollow seat 213 is open on top (opening 213'') so 

15 as not to interfere with the elongated element 216 of 

the ball joint 205 when it is inserted in the seat 

213. At such an upper opening 213'' and at opposite 

sides thereof, the first member 202 has two plates of 

a jaw-type end 255 designed, as outlined more clearly 

20 hereinafter, to lock/fasten in position the spherical 

element 217 of joint 205 in the seat 213.  

Advantageously, the substantially cap-shaped housing 

seat 213 will be sized so that, once the spherical 

element 217 of the joint 205 has been locked in 

25 position, it is uniformly in abutment on the surface 
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of the substantially cap-shaped portions 252 of the 

spherical element, thus ensuring a large engagement 

surface between the spherical element 217 and the 

seat 213.  

5 In other words, the housing seat 213 in its 

attachment configuration has a geometric shape, which 

for example can be that of a spherical seat, 

corresponding exactly to that of the spherical 

element of the joint 205. With such a configuration 

10 the ball joint 205 can be inserted in the respective 

seat 213 only when arranged with the bases of the 

cylindrical portion 251 parallel to the inlet mouth 

213' and the elongated element 216 aligned with the 

opening 213'' between the two plates.  

15 The ball joint 205 according to the present 

embodiment of the invention comprises locking means 

211, intended, in use, to prevent the rotation of the 

spherical element 217 of the joint 205 once it is 

inserted in the respective seat 213.  

20 Such locking means 211 comprise, for example, 

clamping means of the two plates of the jaw-type end 

255, for example a screw 253 able to be 

screwed/unscrewed into/from corresponding threaded 

seats 254 formed for this purpose in the 

25 aforementioned plates.  
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Once the spherical element 217 of the joint 205 has 

been inserted in the respective seat 213 and the 

spherical element itself has been rotated into the 

desired position, by screwing the screw 253 into the 

5 respective seats 254 the plates of the jaw-type 

element 255 are clamped together and there is a 

consequent reduction in the housing seat 213 that is 

sufficient, as explained above, to obtain the 

effective locking of the spherical element 217 in the 

10 desired position.  

Advantageously, in order to keep the locking means 

211 within the bulk of the first component 202, the 

plate-like portion of the jaw-type end 255 in 

contact, in use, with the head of the screw 253, will 

15 have a low thickness.  

Optionally, it is possible to provide a notch or mark 

on the screw 253 intended to indicate to the 

operator, during the locking of the joint 205 in the 

respective seat 213, the correct clamping together of 

20 the two plates of the jaw-type end 255.  

The elongated element 216 is foreseen to be inserted 

inside a corresponding seat, not illustrated in the 

attached figures, formed in the central body 204.  

More particularly, the central body 204, at opposite 

25 sides thereof, comprises at least one engagement seat 
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with the elongated element 216, in order to ensure 

the connection of at least one first member 202 with 

a second member 203.  

According to a version of the present invention, the 

5 connection between the central body 204 and the 

elongated element 216 of the first and second -ball 

joint 205 and 206 is either of the fixed type (as for 

example illustrated in figure 7 with reference to the 

fixing device 100) or removable.  

10 As a non-limiting example, the connection between the 

first ball joint 205 and the central body 204 can 

take place through interlocking means, not 

illustrated in the figures, of the type known in the 

-field and therefore not described any further.  

15 In particular, the interlocking means can engage in 

the annular seat 250 (figure 12) obtained on the 

elongated element 216, for example close to the free 

end thereof.  

As far as the connection between the first ball joint 

20 205 and the first member 202 is concerned, reference 

is made to the example scheme illustrated in figure 

13.  

The connection between the second joint 206 and the 

second member 203 occurs accordingly and, therefore, 

25 it will not be described any further.  
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In the initial configuration A, the first member 202 

and the first ball joint 205 are separate from one 

another.  

For the interlocking of the first ball joint 205 

5 inside the seat 213 formed in the first member 202 

the joint is positioned so that the elongated element 

216 is aligned with the upper opening 213'' comprised 

between the plates of the jaw-type end 255, and so 

that the substantially cylindrical central portion 

10 251 has its circular bases arranged parallel to the 

inlet mouth 213' of the seat 213 (figures 13, 14 and 

15 - configuration A).  

The ball joint 205 is then inserted inside the seat 

213 (figure 15 - configuration B) and the elongated 

15 element 216 of the joint 205 is taken into the 

desired position. It should be noted that as soon as 

the ball joint 205 is moved in the seat with respect 

to its insertion position, for example by angularly 

moving the elongated element 216 downwards (figure 15 

20 - configuration C), the spherical element 217 of the 

joint 205 remains engaged in the seat itself, since 

the seat itself and the inlet mouth 213' are of 

dimensions such as to prevent it from coming out.  

Accordingly, once the joint 205 has been brought into 

25 the desired position, in order to block its rotation 
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inside the seat 213 the screw 253 is inserted and 

screwed inside the threaded seats 254, clamping 

together the plates of the jaw-type end 255 (figure 

15 - configuration D).  

5 In this way, the compression of the jaw-type end 255 

causes a reduction of the housing seat 213, which is 

sufficient to cause the uniform engagement between 

the substantially cap-shaped portions 252 of the 

spherical element 217 and the inner surface of the 

10 seat 213, thus ensuring effective locking of the 

joint.  

As can be seen, the dimensions of the housing seat 

213 are such that the surface of the spherical 

element 217 in contact with it is large and this 

15 promotes a secure and long-lasting locking of the 

joint 205 in the desired position.  

Then, the elongated element 216 is engaged with the 

central body 204, thus obtaining a connection between 

the first member 202 and the central body 204 

20 according to the desired angular directions.  

If the ball joint 205 has to be disconnected from the 

respective first member 202, the same is done in 

reverse.  

The ball joint 205 is structurally simple and easy to 

25 apply. The present embodiment of a fixing device 200, 
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similarly to the previous embodiments, has the 

advantage of being easy to adjust and apply to the 

location of the fracture to be treated.  

To assemble the first member 202 and the second 

5 member 203 to the central body 204, through the first 

ball joint 205 and the second ball joint 206, it is 

sufficient to proceed as described above and then 

connect the elongated element 216 of the respective 

joints 205 and 206 to the central body 204.  

10 The fixing device 200 according to the present 

invention has a first clamp 207, a second clamp 208 

and a third clamp 209 for the connection to the 

fractured bone portion to be treated. The first clamp 

207 and the second clamp 208 are mobile in an 

15 articulated manner with respect to the third clamp 

209.  

More specifically, the first clamp 207 is associated 

in a mobile manner with the first member 202, in the 

longitudinal direction.  

20 In particular, the first clamp 207 comprises a base 

225. There is also an attachment screw 227 for 

clamping the first clamp 207 against its base 225.  

The attachment screw 227, therefore, allows the 

removable connection between an upper portion of the 

25 clamp 207 and its base 225 according to ways known in 

39



WO 2014/111907 PCT/IB2014/058443 

the field.  

By acting on the attachment screw 227, it is possible 

to loosen the first clamp 207 from the respective 

base 225 and then rotate it about a vertical axis, 

5 corresponding to that of the screw 227, not shown in 

the figures. In this way it is possible to modify the 

orientation of the clamp 207 with respect to the 

longitudinal direction of the first member 202 and/or 

of a linear guide 226, formed in the first member 

10 202, in the longitudinal direction, thus varying the 

*position and orientation of the pins or of the 

attachment screws to be applied to the bone portion 

to be treated.  

The first clamp 207, and/or specifically its base, is 

15 slidably associated along the linear guide 226.  

The linear guide 226 comprises a seat 228, for 

example a slot or a through recess going through the 

first member 202, formed in the longitudinal 

direction along the first member 202, and means 229 

20 for adjusting the position of the first clamp 207 

along the first member 202.  

The adjustment means 229 comprise an adjustment screw 

(not illustrated in the drawings), directed in the 

seat 228 in the longitudinal direction along the 

25 first member 202, which adjustment screw is 
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associated, with a screw-and-nut type coupling, with 

the base 225 of the first clamp 207.  

Therefore, by rotating the adjustment screws the 

first clamp 207 moves along the first member 202 in 

5 seat 228.  

The second clamp 208 is associated in a mobile manner 

with the second member 203 in an analogous way to 

what has been described above relative to the 

connection of the first clamp 207 to the first member 

10 202.  

With such a configuration of the clamps 207 and 208, 

the surgeon can rotate the first clamp 207 and/or the 

second clamp 208 around respective vertical axes, 

modifying accordingly the orientation of the 

15 connection pins engageable therein and thus adapting 

the configuration of the fixing device 200 to the 

shape of the bone portion to be treated.  

The third clamp 209, similarly to the first clamp 207 

and to the second clamp 208, comprises an upper 

20 portion 238 and a lower portion 239.  

In the version illustrated in figure 11, the upper 

portion 238 is removably connected to the lower 

portion 239 through an attachment screw 240 and, 

similarly to what has been described above for the 

25 first clamp 207 and the second clamp 208, it is 
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possible to vary the orientation of the third clamp 

209 by rotating it about a vertical axis, 

corresponding to that of the screw 240, not shown in 

the figures.  

5 The presence of a third clamp 209, at the central 

body 204, allows the effective use of the external 

fixing device 200 for the treatment of any type of 

heel bone fracture, both in the case of simple 

fractures and in the case of complex fractures.  

10 The fixing device 200, according to the present 

invention, indeed, has a first clamp 207, a second 

clamp 208 and a third clamp 209 that can be 

articulated with respect to one another substantially 

into any reciprocal position in space.  

15 In particular, the third clamp 209 acts as a 

reference element for the connection of the fixing 

device 200 to the location to be treated. As can be 

seen, in all of the embodiments of the external 

fixing device described above the first clamp 7, 107, 

20 207 and the second clamp 8, 108, 208 are mobile in an 

articulated manner with respect to the third clamp 9, 

109, 209.  

In particular, the first clamp 7, 107, 207 and the 

second clamp 8, 108, 208 are mobile along at least 

25 three directions perpendicular to one another.  
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The possibility of directing the first clamp 7, 107, 

207 and the second clamp 8, 108, 208 in space with 

respect to the third clamp 9, 109, 209 along a 

substantially unlimited number of directions gives 

5 the surgeon a great degree of freedom, during an 

operation, in the connection of the fixing device 1, 

100, 200 itself to the bone portion to be treated, 

even in the presence of complex fractures.  

This overcomes the limitations of external fixing 

10 devices of the prior art wherein the first and second 

member are available to one another along a single 

possible direction of space or, at most, in a single 

plane of space.  

The invention thus conceived can undergo numerous 

15 modifications and variants all of which are covered 

by the inventive concept.  

Moreover, all of the details can be replaced by other 

technically equivalent ones. In practice, the 

materials used, as well as the contingent shapes and 

20 sizes, can be of any suitable type, depending on the 

requirements, without for this reason departing from 

the scope of protection of the following claims.  
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CLAIMS 

1. An external fixing device for the treatment of 

bone fractures comprising a first member, a second 

member, a central body arranged between said first 

5 member and said second member, a first ball joint for 

the articulated connection of said first member with 

said central body, a second ball joint for the 

articulated connection of said second member with 

said central body, locking means operatively 

10 associated with said first ball joint and said second 

ball joint, said locking means being designed to 

allow/prevent the articulation of said first member 

and second member respectively, with respect to said 

central body, wherein said first member comprises a 

15 first clamp, said second member comprises a second 

clamp and said central body comprises a third clamp 

for the connection of said external fixing device to 

respective fractured bone portions to be treated, 

wherein said first clamp said second clamp and said 

20 third clamp are suitable for housing pins or screws 

to ensure the connection of the fixing device to the 

bone portions to be treated, wherein said first clamp 

is associated in a moveable manner to said first 

member along a longitudinal direction, and said 

25 second clamp is associated in a moveable manner to 
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said second member along a longitudinal direction, 

wherein the position of said first clamp along said 

first member is slidably adjusted by adjustment means 

comprising an adjustment screw which is oriented in 

5 the longitudinal direction along said first member 

and is associated with a base portion of said first 

clamp by a screw-nut type coupling and wherein the 

position of said second clamp along said second 

member is slidably adjusted by adjustment means 

10 comprising an adjustment screw which is oriented in 

the longitudinal direction along said second member 

and is associated with a base portion of said second 

clamp by a screw-nut type coupling.  

2. External fixing device according to claim 1, 

15 wherein said external fixing device is an external 

fixing device for heel bone.  

3. External fixing device according to claim 1, 

wherein said first clamp is articulated to said third 

clamp, by means of said first ball joint, along at 

20 least three planes orthogonal with each other.  

4. External fixing device according to claim 1, 

wherein said second clamp is articulated to said 

third clamp, by means of said second ball joint, 

along at least three planes orthogonal with each 

25 other.  
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5. External fixing device according to any one of 

the previous claims, wherein said first member 

comprises a seat for housing said first ball joint.  

6. External fixing device according to any one of 

5 the previous claims, wherein said second member 

comprises a seat for housing said second ball joint.  

7. External fixing device according to any one of 

the previous claims, wherein said first ball joint 

and said second ball joint each comprise an elongated 

10 element and a spherical element, said elongated 

element being coaxial to and extending outward from 

said spherical element.  

8. External fixing device according to claim 7, 

wherein said spherical element comprises a 

15 substantially cylindrical central portion arranged 

between two substantially cap-shaped portions.  

9. External fixing device according to claim 8, 

wherein said substantially cylindrical central 

portion is provided, at a circular cross section 

20 thereof, with a radius lower than the curvature 

radius of each of said substantially cap-shaped 

portions , so that said spherical element has smaller 

overall dimensions in a plane parallel to bases of 

said substantially cylindrical central portions.  

25 10. External fixing device according to claim 9, 
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when depending upon claim 5 or claim 6, wherein each 

of said seat for housing the respective ball joint 

delimits a cap-shaped region having a radius of 

curvature slightly greater than said radius of 

5 curvature of said substantially cap-shaped portions 

and has a substantially circular inlet mouth having a 

radius slightly larger than said radius of said 

circular section of said substantially cylindrical 

central portion but smaller than the radius of 

10 curvature of said substantially cap-shaped portions .  

11. External fixing device according to any one of 

claims 8 to 10, comprising locking means for stopping 

the rotation of said spherical element in the 

respective seat.  

15 12. External fixing device according to claim 11, 

when depending upon claim 6 or claim 7, wherein said 

seats are provided with an upper opening for 

receiving, in use, said elongated element of said 

joint.  

20 13. External fixing device according to claim 12, 

wherein at said upper opening and at opposite sides 

therefrom, said member is provided with two plates of 

a jaw-type end designed to lock/fasten in position 

said spherical element of said joint in the 

25 respective seat.  
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14. External fixing device according to claim 13, 

wherein said locking means comprise a screw 

engageable in corresponding threaded seats obtained 

in said plates of said jaw-type end of each member 

5 above said respective seat.  

15. External fixing device according to any one of 

claims 8 to 14, wherein, once said spherical element 

is locked in position by said locking means, said 

surface of said substantially cap-shaped portions is 

10 uniformly in abutment on said internal surface of 

said seat, thereby guaranteeing a wide engagement 

surface between said spherical element and said seat.  

16. External fixing device according to any one of 

claims 1 to 7, wherein the portion of said elongated 

15 element extending outward from said spherical element 

is threaded.  

17. External fixing device according to claim 16, 

wherein said threaded is engageable in a 

corresponding threaded seat obtained in said central 

20 body.  

18. External fixing device according to claim 16 or 

17, wherein said elongated element comprises at one 

end thereof arranged inside said spherical element an 

enlarged portion designed to cause a radial expansion 

25 of said spherical element.  
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19. External fixing device according to any one of 

claims 16 to 18, wherein said spherical element is 

provided with at least one radial notch designed to 

allow the radial expansion of said spherical element.  

5 20. External fixing device according to any one of 

claims 16 to 19, wherein said locking means comprise 

at least one adjustment nut operatively associated to 

said ball joint along respective threaded portions of 

said elongated elements.  

10 21. External fixing device according to any one of 

claims 16 to 20, wherein said elongated element 

comprises at least one guide element, configured as a 

tab, pin or the like, wherein said guide element 

extends from said elongated element and is slideable 

15 along said at least one radial notch of said 

spherical element.  

22. External fixing device according to any one of 

claims 16 to 21, comprising a shim element housable 

into said seat, arranged between said first member 

20 and said first ball joint, designed to vary the 

distance of said first member from said central body 

and/or comprising a shim element housable in said 

seat, arranged between said second member and said 

second ball joint, designed to vary the distance of 

25 said second member from said central body.  

49



23. External fixing device according to any one of 

claims 1 to 6, wherein said locking means are 

removably connected to an end of a respective member 

by means of a screw, designed to bring into abutment 

5 said locking means against a respective ball joint.  
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