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(57) ABSTRACT 
A device to adjust the sWivelling of tWo mechanical parts 
and a method for making this device are disclosed. The 
device comprises a ?exible coupling placed betWeen the tWo 
parts and acting as a ball joint betWeen the tWo parts and 
means to adjust the distance betWeen the tWo parts, these 
means being located at a given distance from the joint. The 
method for positioning the ?exible coupling betWeen the 
tWo mechanical parts comprises the following operations: a 
hole is drilled into one of the mechanical parts and the 
material of the ?exible coupling is injected through the hole. 
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DEVICE TO ADJUST THE SWIVELLING OF TWO 
MECHANICAL PARTS AND METHOD FOR THE 

MAKING OF THIS DEVICE 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to a device to adjust the 
sWivelling of tWo mechanical parts and a method for making 
this device. The sWivelling consists of an angular adjustment 
of a mechanical part With respect to another. This adjustment 
can be done in several directions. The invention can be used 
for example to adjust the sWivelling of a mirror With respect 
to a mechanical support, Where the adjustment has to be 
done With a precision of less than one angular minute. 

[0002] There are knoWn Ways to adjust sWivelling by 
means of mechanical devices that use a large number of 
mechanical parts such as cams and springs. These devices 
require a delicate adjustment procedure. The large number 
of mechanical parts furthermore tends to increase the mass 
and cost of the device. 

SUMMARY OF THE INVENTION 

[0003] It is an object of the invention to simplify the 
existing devices. To achieve this aim, an object of the 
invention is a device to adjust the sWivelling of tWo 
mechanical parts, the device comprising a ?exible coupling 
comprising bonder placed betWeen the tWo parts and acting 
as a ball joint betWeen the tWo parts and means to adjust the 
distance betWeen the tWo parts, these means being located at 
a given distance from the joint. 

[0004] Advantageously, the center of rotation of the ball 
joint is located inside the ?exible coupling, thus giving a 
Wide amplitude of sWivel adjustment. 

[0005] An object of the invention is also a method for the 
positioning of a ?exible coupling betWeen the tWo mechani 
cal parts, Wherein a hole is drilled into one of the mechanical 
parts and Wherein the material of the ?exible coupling is 
injected through the hole. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] The invention Will be understood more clearly and 
other advantages shall appear from the reading of the 
folloWing description and the appended draWing of Which: 

[0007] FIG. 1 shoWs a ?rst embodiment according to the 
invention in Which the ?exible coupling is subjected essen 
tially to tensile forces; 

[0008] FIG. 2 shoWs a second embodiment of a device 
according to the invention in Which the ?exible coupling is 
subjected essentially to compressive forces; 

[0009] FIG. 3 shoWs an exemplary arrangement of the 
means for adjusting the distance betWeen the tWo parts With 
respect to the ?exible coupling in order to adjust the sWiv 
elling in several directions; 

[0010] FIG. 4 shoWs a sectional vieW of a mold enabling 
the making of the ?exible coupling; 

[0011] FIG. 5 shoWs the mold shoWn in FIG. 4 in a top 
vieW; 
[0012] FIG. 6 shoWs a mold positioned With respect to 
tWo mechanical parts. 
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MORE DETAILED DESCRIPTION 

[0013] FIG. 1 shoWs tWo mechanical parts 1 and 2. These 
parts are substantially plane. The part I is for example a part 
With a shape generated by revolution about an axis 3. 
BetWeen the loWer face 4 of the part 1 and the upper face 5 
of the part 2, a ?exible coupling 6 is interposed. This ?exible 
coupling is for example cylindrical With an axis 3. The 
?exible coupling is held in contact, for example by bonding, 
With the loWer face 4 and the upper face 5. Means for 
adjusting the distance betWeen the tWo parts 1 and 2 are 
constituted for example by tWo screWs 7. The part 2 has tWo 
threaded holes 8. The axis of each of the threaded holes 8 is 
substantially parallel to the axis 3. The tWo threaded holes 8 
are located on either side of the coupling 6. A screW 7 is 
screWed into each of these threaded holes 8. The screW 7 
may be headless. Each screW 7, at one of its ends, has a 
rotational driving means 9. The means 9 may consist of a 
recess or indent that receives a screWdriver. The means 9 is 
located on the loWer face 10 side of the part 2. The other end 
11 of each screW 7 is in contact With the loWer face 4 of the 
part 1. The sWivel adjustment of the device is obtained by 
tightening one of the screWs and loosening the other. Thus, 
the end 11 of the one of the screWs 7 tends to approach the 
part 2 and the end 11 of the other screW 7 tends to move 
aWay from it. The ?exible coupling acts as a ball joint 
around Which the part 2 can shift angularly. This enables the 
adjusting of the sWivelling of the part 1 With respect to the 
part 2. 

[0014] FIG. 2 shoWs the parts 1 and 2 as Well as the joint 
6 positioned as in FIG. 1. On either side of the joint 6, the 
part I has tWo threaded holes 20 With an axis substantially 
parallel to the axis 3. The part 2 has tWo smooth-bored holes 
21. The tWo smooth-bored holes 21 are substantially in the 
extension of the threaded holes 20. The threaded holes 21 
enable the free passage of the thread of tWo screWs 22. Each 
screW 22 has a head 23. The thread of each screW 22 gets 
screWed into one of the threaded holes 20. The head 23 
presses against the loWer face 10 of the part 2. In order to 
adjust the sWivelling of the part 1 With respect to the part 2, 
one of the screWs 22 is tightened and the other is loosened. 
Here too, the coupling 6 is used as a ball joint, enabling the 
part 1 to shift angularly With respect to the part 2. 

[0015] When the invention is implemented to adjust the 
sWivelling of a mirror With respect to a mechanical support, 
the mirror can be ?xed to the upper face 12 of the part 1, the 
part 2 serving as a mechanical support. 

[0016] When the device is liable to undergo impacts or 
vibrations, it is advantageous to prestress the ?exible cou 
pling 6. This prestress is obtained by tightening all the 
screWs 7 shoWn in FIG. 1 or all the screWs 22 shoWn in FIG. 
2. More speci?cally, the screWs 7 tend to move the part 1 
aWay from the part 2. Thus, the ?exible coupling 6 shoWn in 
FIG. 1 is constantly subjected to tensile stresses, preventing 
the ends 11 of the screWs 7 from losing contact With the 
loWer face 4 of the part 1, even under the effect of a shock 
or a vibration. In the same Way, in FIG. 2, the screWs 22 tend 
to make the part I approach the part 2. This prestress Will 
make it possible to hold the ?exible coupling 6 under 
compressive force, making it possible to avoid a loss of 
contact betWeen the screW heads 23 and the loWer face 10 of 
the part 2 under the effect of an impact or a vibration. 

[0017] The embodiment shoWn in FIG. 1 Will preferably 
be used When full control is achieved over the adhesion of 
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the joint 6 to the tWo parts 1 and 2. The embodiment 
described by means of FIG. 2 could be implemented even 
if the adhesion of the joint 6 to the parts 1 and 2 is not 
properly controlled. 

[0018] The tWo embodiments shoWn in FIGS. 1 and 2 can 
be used to adjust the sWivelling of the part I With respect to 
the part 2 in one direction. FIG. 3 shoWs a top vieW of an 
exemplary arrangement of the screWs 7 or 22 With respect to 
the ?exible coupling 6. This arrangement adjusts the sWiv 
elling in tWo directions. The part 1 is shoWn in a top vieW 
by a circle draWn in a bold line. At the center of the circle 
and concentrically With it, there is the ?exible coupling 6, 
also draWn in a bold line but With a far smaller diameter than 
that of the part 1. The position of the four screWs 7 or 22 has 
also been shoWn. The axis of each screW is substantially 
perpendicular to the plane of FIG. 3. The position of tWo of 
these screWs is shoWn on an axis X of the part 1. The 
position of the other tWo screWs 7 or 22 is shoWn on an axis 
Y of the part 1. The tWo axes X and Y are substantially 
perpendicular to each other. The four screWs 7 or 22 are 
located substantially on a circle With a diameter D. The 
diameter D is greater than the diameter of the ?exible 
coupling 6 and smaller than the diameter of the part 1. The 
position of the tWo screWs 7 or 22 located on the axis X 
enables the sWivelling of the part 1 to be adjusted With 
respect to the part 2 in a plane that is perpendicular to the 
plane of FIG. 3 and contains the axis X. Similarly, the tWo 
screWs 7 and 22 located on the axis Y enable the sWivelling 
of the part 1 to be adjusted in a plane that is perpendicular 
to FIG. 3 and contains the axis Y 

[0019] The precision of the sWivel adjustment is a function 
of tWo parameters: the diameter D and the pitch of the 
screWs 7 and 22. This arrangement makes it possible to 
obtain a precision of about tWenty angular seconds. 

[0020] FIG. 4 shoWs the part 1, the part 2 and the ?exible 
coupling 6. At the center of the part 1, there is a hole 40 
substantially With an axis 3. The hole 40 enables the 
injection of the material of the ?exible coupling betWeen the 
parts 1 and 2. Advantageously, in order to fully control the 
length of the joint 6 along the axis 3, it is possible, betWeen 
the part 1 and the part 2, to interpose thickness shims in 
order to maintain the distance of the parts 1 and 2 during the 
injection of the ?exible coupling 6. Advantageously, the 
shims serve as a mold 41. This mold 41 makes it possible to 
control the shape and siZe of the ?exible coupling 6. The 
mold 41 is shoWn in a top vieW in FIG. 5. In order to enable 
the ?exible coupling 6 to be stripped from the mold, the 
mold 1 must be designed so as to have at least tWo parts 42 
and 43 forming tWo angular sectors of 18° around the axis 
3. The parts 42 and 43 are positioned before the injection of 
the material of the ?exible coupling 6 and are WithdraWn 
after the ?exible coupling has stabiliZed. Advantageously, 
the ?exible coupling is constituted by bonder material. A 
bonder material is chosen With a Young’s modulus ranging, 
for example, from 1 to 10 MPa. 

[0021] FIG. 6 shoWs an exemplary embodiment of the 
means for positioning the part 1 With respect to the part 2 by 
means of the mold 41. In this case, the mold 41 has a ?rst 
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countersink 60 in Which the part 1 gets positioned. The mold 
41 also has a second countersink 61 in Which the part 2 gets 
positioned. 
[0022] This variant has an advantage When the ?exible 
coupling 6 adheres to the parts 1 and 2. Indeed, after 
stripping, the ?exible coupling 6 maintains the relative 
position of the parts 1 and 2 and the sWivel adjustment can 
be done according to one of the modes described here above. 

[0023] The means used to position the part 1 With respect 
to the part 2 can also be applied, When shims are interposed 
betWeen the parts 1 and 2, Without the use of the shims as 
a mold. 

What is claimed is: 
1. A device to adjust the sWivelling of tWo mechanical 

parts, the device having a ?exible coupling comprising 
bonder placed betWeen the tWo parts and acting as a ball 
joint betWeen the tWo parts and means to adjust the distance 
betWeen the tWo parts, these means being located at a given 
distance from the joint. 

2. A device according to claim 1, Wherein the adjusting 
means tend to move the tWo parts aWay and Wherein the 
?exible coupling is essentially subjected to tensile forces. 

3. A device according to claim 1, Wherein the adjusting 
means tend to move the tWo parts closer together and 
Wherein the ?exible coupling is essentially subjected to 
compressive forces. 

4. A device according to claim 1, Wherein the center of 
rotation of the ball joint is located inside the ?exible 
coupling. 

5. A device according to claim 1, Wherein the bonder has 
a Young’s modulus ranging from 1 to 10 Mpa. 

6. A device according to claim 1, Wherein the adjusting 
means comprise several screWs. 

7. A device according to claim 6, Wherein the screWs are 
four in number and Wherein their axis is substantially secant 
to a circle, at the center of Which the ?exible joint is located. 

8. Adevice according to 7, Wherein the intersections of the 
axes of the screWs With the circle are located in such a Way 
as to enable a sWivel adjustment in tWo substantially per 
pendicular directions. 

9. A method for the positioning of a ?exible coupling 
betWeen tWo mechanical parts according to claim 1, Wherein 
a hole is drilled into one of the mechanical parts and Wherein 
the material of the ?exible coupling is injected through the 
hole. 

10. A method according to claim 9 Wherein, during the 
injection of the material, means are interposed betWeen the 
tWo parts to maintain the distance betWeen the tWo parts. 

11. A method according to claim 10, Wherein the means to 
maintain the distance betWeen the tWo parts form a mold 
enabling full control over the shape and dimensions of the 
?exible coupling, and Wherein the mold is removed after the 
shape of the ?exible coupling has stabiliZed. 

12. A method according to either of the claims 10 or 11, 
Wherein the means to maintain the distance betWeen the tWo 
parts comprise means to position the parts With respect to 
each other. 


