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ABSTRACT

System for attaching and separating satellites which
comprises an open ring or metal band (1) which has a
channel formed in its inner perimeter, in which jaws are
integrated in a discontinuous way, which can slide in the
said channel, two end pieces (5) fixed to the ends of the
said ring, a tensioning bolt (4) which joins the two end
parts, and three supports for retaining the ring (1) which
are fixed to the structure of the launcher (3) of a

satellite (2). The invention can be applied to artificial
satellites of any weight and size.
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SYSTEM FOR ATTACHING AND SEPARATING SATELLITES

BACKGROUND OF THE INVENTION

The present invention relates to a system for attaching and separating
satellites, which is of the belt or band type and which makes it possible to link two
structures consisting of a satellite and its launcher, to keep them together,
withstanding the loadings which are generated during the launch, to separate the
upper structure (satellite) from the lower structure (launcher) when a command
activates a pyrotechnic charge unit, and, finally, to park the band of the attaching

and separating system automatically in a stable position in the launcher.

BACKGROUND OF THE INVENTION

Various systems are already known with means for separating a
satellite and its launch rocket once the orbit selected for the satellite has been
reached. Among these systems of the prior art is found the clamp for separable
parts of spaceships which is describe in EP-A-0 267 279. This clamp joins two
separable parts of a spaceship, each of which has a beveled rim which has grooves
on its circumference. The clamp comprises retainers internally configured to
match the rims of the said separable parts and joined by means of a tensioning
band, each retaiher including a shearing pin which engages in a corresponding
groove of the said rims and transmits loads directly between the two separable
parts of the spaceship.

Another system for attaching and separating satellites has been
described in EP 0 768 241 Al published on April 16, 1997. This system comprises
an adapter mounted on a launch rocket and designed to fasten the latter to a
satellite, an attaching piece screwed onto an upper hoop of the adapter, a

tensioning band of strip metal, curved metal pieces for
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attaching the satellite which have a thin-walled
cylindrical body and which bear on a lower hoop of the
satellite, and tightening cams equipped with two rotating

axis.
SUMMARY OF THE INVENTION

Taking into account the state of the prior art, the
applicant has now developed a system for attaching and
separating satellites which exhibits noteworthy innovations
compared with the systems known today, and which improves
on their functional characteristics.

To that end, the system for attaching and
separating satellites of the invention consists of an open
ring or metal band which has a channel formed in its inner
face, in which a series of wedge- or jaw-shaped pieces are
integrated in a discontinuous way, which can slide in the
salid channel and consist of a material which is different
from that of the said ring; two end pieces, each of them
fixed to one end of the said ring; a bolt which serves to
tension the said ring when it is applied to the interface
joining the satellite and launcher structures and which
joins the two end pieces, it being possible for the said
bolt to be cut by the action of a pyrotechnic charge unit;
and three supports for retaining the ring, which are fixed
to the structure of the launcher, two of which are close to
the ends of the ring and the third of which is opposite the
opening of the said ring and has a spring which pulls on
the ring during its extraction in order to release the
satellite from the launcher.

The channel formed in the inner face of the metal
ring can take various configurations in cross-section,
preferably being approximately U- or C-shaped.

Likewise, the cross-section of the jaws can be
varied on the basis of the requirements of the application,

possibly being, for example, the result of combining the
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angles of the interface with the satellite and the launcher.

The jaws may preferably consist of a continuous profile of approxi-
mately U-shaped cross-section. As an alternative, the jaws can be formed by two
independent profiles joined together through the base of the channel of the said
ring.

According to the invention, the metal ring can be of alumimum or an
aluminium alloy, and the jaws can be of plastic, composite or other material with
properties appropriate for it to slide in the said ring.

Still further, in accordance with another aspect of the present inven-
tion, there is provided a system for releasably attaching a satellite to a launcher
comprising:

an open metal band having free ends,

said band having an inner surface with a channel formed therein,

a plurality of separate clamping elements slidably supported in said
channel in said band, said clamping elements being made of a material different
from said metal band, '

a bolt connecting said free ends of said metal band to tighten said band and
apply tension thereto,

said clamping elements each including upper and lower jaws which widen
in a direction inwardly of said band and form an open wedge shape,

the satellite and launcher including respective structures which are in
contact along a joint interface and are engaged between said jaws of said clamping
elements so that as tension is applied to said band by said bolt, said jaws engaging
said structures of said satellite and launcher apply clamping pressure thereon to
secure said structures 1n said band,

a pyrotechnic device to cut said bolt and release the tension in said band
and the clamping pressures of the clamping elements on the satellite and launcher
structure when the satellite is to be separated from the launcher, and

means for retaining the band and the clamping elements on the launcher

structure when the satellite separates from the launcher.



10

15

CA 02247852 2006-07-11

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present invention, it will be
described below in greater detail, making reference to the attached drawings, in
which:

- Figure 1 is a view in perspective which illustrates the coupling of a
launcher and a satellite by means of the system of the invention,

- Figure 2 is a sectional view showing the form in which the system
of the invention is applied to the satellite and to the launcher.

- Figure 3 shows, in perspective, a piece of the metal band of the
system of the invention, including several jaws,

- Figures 4a and 4b are perspective views which illustrate the metal
band of the system of the invention, closed and open respectively, together with
the supports intended to retain it on the launcher,

- Figure 5 is a section illustrating the angles of inclination of the
inner faces of the jaws,

- Figure 6 is a cross-section of the metal band of the system of the

invention, in which the jaw integrated into it has a U-shaped profile, and



10

15

20

25

30

35

CA 02247852 1998-09-25

- Figure 7 is a cross-section of the metal band of
the system of the invention, in which the jaw integrated

into it is formed by two independent profiles.
DETAILED DESCRIPTION OF THE INVENTION

As can be gathered from the drawings, the system for
attaching and separating satellites in accordance with the
invention consists of an splitted ring or metal band 1
which runs round the structures of a satellite 2 and a
launcher 3 over the interface which joins them. This ring 1
can be tensioned by means of a bolt 4 which links two end
pieces 5 fixed to the ends of the metal band 1 and which,
in order to separate the satellite 2 from the launcher 3,
can be cut by the action of a pyrotechnic charge unit 9.
The tension applied to the band or ring 1 causes pressure
between the interface hoops 6 and 7 of the satellite 2 and
launcher 3 structures, which allows both structures to be
kept together as long as pressure exists.

The tension on the band 1, converted into pressure,
is transmitted to the hoops 6 and 7 by means of wedge- or
jaw-shaped pieces 8 which are found integrated into an
inner channel of the metal band 1 in a discontinuous way,
that 1is to say spaced from one another, as has been
highlighted in Figure 3, in which the said separated jaws
have been designated as 8', this discontinuity making it
possible for the said jaws to slide within the band 1,
which leads to a uniform distribution of the tension.

As 1s depicted in the drawings, the ring 1 has an
approximately C- or U-shaped cross-section. Nevertheless,
other cross-sections would be possible for the said ring.

Equally, the cross-section of the jaws 8 can vary
s0o as to conform to the application in each particular
case, possibly being, for example, the result of combining
the angles of the interface with the satellite 2 and the

launcher 3. On the other hand, the jaws 8 may consist of a
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continuous profile of approximately U-shaped cross-section,
as 18 illustrated in Figures 2, 3, 5 and 6, or the said
Jaws can be formed by two independent profiles 14 joined
together through the base of the channel of the ring 1, as
is illustrated in Figure 7.

The structure of the launcher 3 1is provided with
three supports 10, 11 and 12 which are intended to retain
the ring 1 when it opens at the moment when the satellite 2
is separated from the launcher 3. The support 12 carries a

spring 13 which pulls on the ring 1 and thus contributes to

until the moment when it opens.

The system of the invention can be applied to
satellites of different diameters and can also be subjected
to the differing tensions necessary to keep the satellite
and 1ts launcher joined together. As an example of a
practical embodiment of the system of the invention, a
prototype can be cited, constructed for a satellite 2 of
1.3 m diameter and for a tension in the band 1 of 2.5 MT,
in which the ring 1 has a width 2 of 38 mm and a thickness
b of 20 mm, the thickness ¢ of the wings of the U-shaped
profile of the jaws 8 is 4 mm and the angle y formed by the
inclined faces of the said wings is 30°.

Obviously, the wvalues which have just been given
have to be considered as merely illustrative and not
limiting, given that, in the final analysis, such wvalues
have to be selected by taking the particular conditions of
the application into account.

Equally, the angles o and B illustrated in Figure 5
may, by way of example, take values of 15° and 6°,
respectively.

The operation of the system of the invention
proceeds in the following way:

When a command activates the pyrotechnic charge
unit 9 fixed to the tensioning bolt 4, the bolt is cut and
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hence the ring 1 moves so as to Yegain its original shape,
opening and finally being retained, that is to say parked,
in the three supports 10, 11 and 12 fixed to the structure
of the launcher 3, of which the two supports 10, 11 close
to the ends of the ring 1 prevent the ring from continuing
to open, while the opposite support 12 pulls the ring out
by means of the spring 13, separating the ring from the
structures 2, 3 retained by it and freeing them from its
grip.

The advantage which the system of the invention
confers is that of making it possible to withstand higher
loadings (and hence to support heavier satellites) than the
conventional band systems, by virtue of the extra rigidity
provided by the circumferential continuity of the ring 1.
For their part, the jaws 8 operate as an interface element
which, on one hand, allows better matching to the
manufacturing tolerances of the rings 1 and, on the other
hand, allows the structural requirements of the ring 1 to
be decoupled from the requirements for the contact between
the said ring and the satellite 2 and carrier 3 structures.

Likewise, the fact that the system of the invention
employs a continuous metal ring 1 affords an additional
advantage in that it allows the mechanical tensioning of
the band of the said ring to be replaced by thermal
tensioning (banding), it being possible also to combine
both forms of tensioning. The thermal tensioning further

contributes to the uniformity of the tension applied by the
metal band 1.

present invention. Nevertheless, it is understood that the
invention could be modified in various ways without thereby

departing from its specific scope, which should be limited

only by the content of the claims which follow.
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CLAIMS:

1. A system for attaching and separating satellites, designed as a belt or
band in order to link a satellite and a launcher together, withstanding loadings
generated during launch, to separate the satellite from the launcher when a
command activates a pyrotechnic charge unit, and to park the belt or band auto-
matically in a stable position in the launcher, the system comprising an open ring
or metal band which has a channel formed in an inner perimeter thereof, a series
of wedge- or jaw-shaped pieces integrated in a discontinuous way in the channel,
the series of wedge- or jaw-shaped pieces being able to slide in the channel and
consisting of a material different from that of the ring; two end pieces, each fixed
to one end of the ring, a bolt serving to tension the ring when applied to an inter-
face joining the satellite and launcher and joining the two end pieces, the bolt
being able to cut by action of the pyrotechnic charge unit; and three supports for
retaining the ring, which are fixed to the launcher, two of the supports being close
to the ends of the ring and the third support being opposite the opening of the ring
and having a spring which pulls on the ring during extraction thereof to release the

satellite from the launcher.

2. The system of claim 1, wherein the channel formed in the inner

perimeter of the ring is of variable cross-sectional configuration.

3.  The system of claim 2, wherein the cross-section of the channel of

the ring 1s approximately U- or C-shaped.

4.  The system of any one of claims 1 to 3, wherein the series of wedge-
or jaw-shaped pieces integrated into the ring are of variable cross-sectional

configuration.

5.  The system of claim 4, wherein the configuration of the cross-section
of the series of wedge- or jaw-shaped pieces is the result of combining the angles
of the interface of the series of wedge- or jaw-shaped pieces with the satellite and

the launcher.
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6. The system of any one of claims 1 to 5, wherein the series of wedge-

or jaw-shaped pieces consist of a continuous profile of approximately U-shaped

cross-section.

7.  The system according to any one of claims 1 to 5, wherein the series
of wedge- or jaw-shaped pieces are formed by two independent profiles joined

together through a base of the channel of the rng.

8. The system of any one of claims 1 to 7, wherein the ring 1s made of
aluminum or aluminum alloy and the series of wedge- or jaw-shaped pieces are
made of plastic, composite or other material with properties appropriate for the

series of wedge- or jaw-shaped pieces to slide 1n the ring.

9. A system for releasably attaching a satellite to a launcher
comprising:

an open metal band having free ends,

said band having an inner surface with a channel formed therein,

a plurality of separate clamping elements slidably supported in said
channel in said band, said clamping elements being made of a material different
from said metal band,

a bolt connecting said free ends of said metal band to tighten said band and
apply tension thereto,

said clamping elements each including upper and lower jaws which widen
in a direction inwardly of said band and form an open wedge shape,

the satellite and launcher including respective structures which are in
contact along a joint interface and are engaged between said jaws of said clamping
elements so that as tension is applied to said band by said bolt, said jaws engaging .
said structures of said satellite and launcher apply clamping pressure thereon to
secure said structures 1n said band,

a pyrotechnic device to cut said bolt and release the ténsion in said band
and the clamping pressures of the clamping elements on the satellite and launcher
structure when the satellite 1s to be separated from the launcher, and

means for retaining the band and the clamping elements on the launcher

structure when the satellite separates from the launcher.
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10. A system as claimed in claim 9, wherein said means for retaining the
band on the launcher structure comprises two supports fixed to the launcher
structure and engaging said bands in proximity to said free ends thereof to retain
said free ends when the bolt is cut, and a third support fixed to the launcher
structure opposite said free ends of the band and including a spring engaging said
band to apply a pulling force thereon to expand the band and release the satellite

structure when the bolt 1s cut.

11. A system as claimed in claim 9, comprising end pieces on said free

ends of the band, said bolt engaging said end pieces to tighten the band.

12. A system as claimed in claim 9, wherein a plurality of said bands are
provided having channels with different cross-sectional sizes to receive different

sizes of launching and satellite structures.

13. A system as claimed in claim 9, wherein a number of bands are
provided having respective clamping elements of different cross-sectional sizes

adapted to receive different sizes of launcher and satellite structures.

14. A system as claimed in claim 9, wherein said upper and lower jaws
have respective clamping surfaces engaged with respective corresponding surtaces
of said satellite and launcher structures, said clamping surfaces being inclined at
an angle relative to a plane passing through said joint interface of said satellite and

launcher structures.

15. A system as claimed in claim 9, wherein the clamping elements are

made of a plastic or composite material.

16. A system as claimed in claim 15, wherein the metal ring 1s made of

aluminum or an aluminum alloy.

17. A system as claimed in claim 9, wherein each of said clamping
elements is fitted in said channel in the band for slidable movement circumieren-

tially in said channel and is retained in said band 1n a direction radially thereof.
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18. A system as claimed in claim 17, wherein said jaws define an open

- wedging angle therebetween.

19. A system as claimed in claim 17, wherein said upper and lower jaws

of each clamping element are separate members diverging radially inwards of the

band.

20. A system as claimed in claim 19, wherein each said clamping

element has a cross-section of U or C shape corresponding to that of said channel.
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Fig. S

Fig. 7 Fig. 6
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