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(57) A fluid-mechanical circuit switch (30) for use in
switching signals in an apparatusis disclosed. The switch
(30) has a fluid reservoir (34) and two electrical contacts
(32). The fluid reservoir (34) is constructed and arranged
such that the fluid reservoir (34) expands and contracts
as fluid is introduced into and removed from the fluid res-

ervoir (34) respectively. The electrical contacts (32) and
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tively, or break and make contact respectively, so as to
switch signals in the apparatus.
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Description
Technical Field

[0001] The present disclosure relates to a switch for
use in switching signals in an apparatus and to an appa-
ratus for transmitting or receiving RF signals.

Background

[0002] There are many applications in which signals
need to be switched between one component of an ap-
paratus and another. For example, there are many types
of electrical circuits in apparatus and devices in which
signals need to be switched.

[0003] As a particular example, switches are often
used in RF (radio frequency) and other switching appli-
cations, for example to switch two circuits between a sin-
gle antenna or to switch one or more circuits between
two (or more) antennas.

Summary

[0004] According to a first aspect disclosed herein,
there is provided a switch for use in switching signals in
an apparatus, the switch being a fluid-mechanical circuit
switch and comprising:

a fluid reservoir; and

two electrical contacts;

wherein the fluid reservoir is constructed and ar-
ranged such that the fluid reservoir expands and con-
tracts as fluid is introduced into and removed from
the fluid reservoir respectively, the electrical con-
tacts and the fluid reservoir being arranged such that
expansion and contraction of the fluid reservoir caus-
es the electrical contacts to make and break contact
respectively, or break and make contact respective-
ly, so as to switch signals in a said apparatus.

[0005] The fluid-mechanical circuit switch can be less
expensive to implement than for example PIN diodes or
FETs (field effect transistors) or MEMs (micro-electro-
mechanical systems), which for example are used or
have been proposed for use in some existing RF switch-
ing applications.

[0006] In an example, the fluid reservoir comprises a
flexible wall, the flexible wall being arranged so as to bow
outwards as fluid is introduced into the fluid reservoir so
as to drive movement of the electrical contacts to make
or break contact between the electrical contacts as the
case may be.

[0007] In an example, the flexible wall of the fluid res-
ervoir contacts the electrical contacts so as todrive move-
ment of the electrical contacts as the flexible wall bows
outwards.

[0008] In an example, the switch comprises a first fluid
line for conveying fluid into the reservoir and a second
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fluid line for conveying fluid out of the reservoir.

[0009] The fluid lines may be for example discrete
pipes or may be in the form of channels formed in a sub-
strate.

[0010] According to a second aspect disclosed herein,
there is provided apparatus for transmitting RF signals
or receiving RF signals or transmitting and receiving RF
signals, the apparatus comprising:

at least one antenna;

at least one signal processing circuit, the signal
processing circuit being at least one of a transmitter
circuit and a receiver circuit; and

a switch for switching signals in the apparatus, the
switch being arranged to switch the signal process-
ing circuit between two antennas in the case that the
apparatus comprises at least two antennas, or the
switch being arranged to switch the antenna be-
tween two signal processing circuits in the case that
the apparatus comprises at least two signal process-
ing circuits;

wherein the switch is a fluid-mechanical circuit
switch, the fluid-mechanical circuit switch compris-
ing two electrical contacts and a fluid reservoir,
wherein the fluid reservoir is constructed and ar-
ranged such that the fluid reservoir expands and con-
tracts as fluid is introduced into and removed from
the fluid reservoir respectively, the electrical con-
tacts and the fluid reservoir being arranged such that
expansion and contraction of the fluid reservoir caus-
es the electrical contacts to make and break contact
respectively, or break and make contact respective-
ly, so as to switch signals in the apparatus.

[0011] As some examples, the apparatus may have
(at least) two antennas for transmitting and/or receiving
in different directions generally. The apparatus may have
(atleast) two antennas for antenna diversity, or for beam-
forming or spatial filtering, or for MIMO (multiple-input
and multiple-output) techniques and the like. As an other
example, the apparatus may have a single antenna which
is used for both transmit and receive, typically at different
times, and there is a transmitter signal processing circuit
and a receiver signal processing circuit and the switch is
used to switch the antenna between the two signal
processing circuits as necessary. Other examples of ap-
plications for the apparatus exist.

[0012] In an example, the fluid reservoir comprises a
flexible wall, the flexible wall being arranged so as to bow
outwards as fluid is introduced into the fluid reservoir so
as to drive movement of the electrical contacts to make
or break contact between the electrical contacts as the
case may be.

[0013] In an example, the flexible wall of the fluid res-
ervoir contacts the electrical contacts so as to drive move-
ment of the electrical contacts as the flexible wall bows
outwards.

[0014] In an example, the apparatus comprises a first
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fluid line for conveying fluid into the reservoir and a sec-
ond fluid line for conveying fluid out of the reservoir.
[0015] Inanexample,the apparatus comprisesapump
for pumping fluid into the fluid reservoir.

[0016] According to a third aspect disclosed herein,
there is provided a satellite comprising:

at least two antennas;

at least one signal processing circuit, the signal
processing circuit being at least one of a transmitter
circuit and a receiver circuit;

a switch according to any of claims 1 to 4, the switch
being operable to switch the signal processing circuit
between the antennas.

[0017] In an example, the satellite comprises a pump
for pumping fluid into the fluid reservoir of the switch.

Brief Description of the Drawings

[0018] To assist understanding of the present disclo-
sure and to show how embodiments may be put into ef-
fect, reference is made by way of example to the accom-
panying drawings in which:

Figure 1 shows schematically an example of a circuit
using a switch according to the present disclosure;

Figure 2 shows schematically an example of appa-
ratus for transmitting or receiving RF signals using
switches according to the present disclosure;

Figure 3 shows schematically an example of a switch
according to the present disclosure in a closed state;

Figure 4 shows schematically the switch of Figure 3
in an open state; and

Figures 5 and 6 show respectively a partial sectional
view and an exploded perspective view of another

of a switch according to the present disclosure.

Detailed Description

[0019] As mentioned, there are many applications in
which signals need to be switched between one compo-
nent of an apparatus and another. For example, there
are many types of electrical circuits in apparatus and de-
vices in which signals need to be switched.

[0020] As a particular example, switches are often
used in RF (radio frequency) and other switching appli-
cations, for example to switch two circuits between a sin-
gle antenna or to switch one or more circuits between
two (or more) antennas. It is known for example to use
PIN diodes as switches in such RF applications, including
for example in MIMO (multiple-input and multiple-output)
techniques which use multiple antennas or to switch an
antenna between transmit and receive circuits as neces-
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sary. However, PIN diodes are relatively expensive. Fur-
ther, additional circuitry is required in order to drive op-
eration of the PIN diodes. It is also known or has been
proposed to use FETs (field effect transistors) or MEMs
(micro-electromechanical systems) as the switches, but
again these are relatively expensive to purchase and/or
implement.

[0021] In accordance with some examples of the
present disclosure, there is provided a switch for use in
switching signals in an apparatus. The switch is a fluid-
mechanical circuit switch. Thatis, the switchisin essence
a mechanical switch that is operated using a fluid, and
specifically in examples by fluid pressure. This contrasts
for example with the electronic or electromechanical
switches used or proposed for use in the prior art. The
switch has a fluid reservoir and (at least) two electrical
contacts. The fluid reservoir expands and contracts as
fluid is introduced into and removed from the fluid reser-
voir respectively. The electrical contacts and the fluid res-
ervoir are arranged such that expansion and contraction
of the fluid reservoir causes the electrical contacts to
make and break contact respectively, or break and make
contact respectively, so as to switch signals in a said
apparatus.

[0022] In some examples, the switch is used in appa-
ratus for transmitting RF signals or receiving RF signals
or transmitting and receiving RF signals. Such apparatus
may have at least one antenna and at least one signal
processing circuit. The switch may variously switch sig-
nals between the antenna(s) and the signal processing
circuit(s) depending on the particular arrangement and
function of the apparatus. Some specific examples will
be discussed further below.

[0023] In this regard, as will be appreciated, in many
applications, a device may be only a transmitter or only
a receiver or both a transmitter and a receiver (transmit-
ting and receiving at different times or possibly at the
same time). For brevity, reference will often only be made
herein by way of example to the transmitter aspects, it
being understood that this will apply similarly to the re-
ceiver aspects and/or to transceiver aspects unless the
context requires otherwise.

[0024] Referring now to Figure 1, this shows schemat-
ically an example of a simple circuit 10 using a switch 12
according to the present disclosure. The switch 12 is
shown highly schematically in Figure 1. Specific exam-
ples of arrangements for the switch 12 will be discussed
further below.

[0025] The circuit 10 has an input 14 for signals at
which signals are received in use and an output 16 from
which signals are output in use. Such signals may be in
general be any type of signal that is passed around an
electrical circuit. As a specific example, such signals may
be forexample RF signals received at or to be transmitted
by an antenna with which the circuit 10 is in communica-
tion in use. The input 14 and the output 16 are electrically
connected to each other and disconnected from each
other by appropriate operation of the switch 12.



5 EP 3 968 348 A1 6

[0026] Referring to Figure 2, this shows schematically
an example of an apparatus 20 for transmitting RF signals
or receiving RF signals or transmitting and receiving (i.
e. transceiving) RF signals using switches 22 according
to the present disclosure. Again, the switches 22 are
shown highly schematically in Figure 2 and specific ex-
amples of arrangements for the switches 22 will be dis-
cussed further below.

[0027] The apparatus 20 of this example has plural an-
tennas 24, for receiving or transmitting or both receiving
and transmitting RF signals. The switches 22 are ar-
ranged to enable signals to or from the antennas 24 from
or to some circuitry, such as for example some transmit
circuitry and/or some receive circuitry (not shown), to be
switched as necessary. The apparatus 20 may for exam-
ple be used for so-called antenna diversity techniques in
which the plural antennas 24 enable the apparatus 20 to
have several different "observations" of the same signal,
enabling multipath problems caused by reflections of the
signal and the like to be mitigated. As another example,
the apparatus 20 may be used for so-called beamforming
techniques, in which the plural antennas 24 are used to
transmit the same signal with different phases and/oram-
plitudes and/or the plural antennas 24 are used to receive
the same signals and the outputs from the plural anten-
nas 24 are weighted differently, in each case to control
the directionality of the transmit or receive side respec-
tively. As another example, the apparatus 20 may be
used for so-called MIMO (multiple-input and multiple-out-
put) techniques, which use the plural antennas 24 to ex-
ploit multipath propagation thereby to increase the ca-
pacity of a radio link. In each case, the switches 22 are
used to switch the various signals as and when needed
to enable the desired transmission and/or reception prop-
erties to be achieved in a manner known per se.

[0028] In yet another example (not shown), the appa-
ratus 20 may have only a single antenna 24 which is used
for both transmit and receive, typically at different times.
In such a case, there may be a transmitter signal process-
ing circuit and a receiver signal processing circuit (not
shown). The apparatus 20 may have a single switch 22
or plural switches 22, depending on the precise arrange-
ment. The or each switch 22 is used to switch the antenna
24 between the transmitter and receiver signal process-
ing circuits as and when necessary.

[0029] Other examples of applications for the appara-
tus 20, with one or plural antennas 24 and with one or
plural switches 22 are possible.

[0030] Referring now to Figures 3 and 4, these sche-
matically show an example of a switch 30 according to
the presentdisclosure in a closed state and an open state
respectively. The switch 30 may be used to switch signals
in an electrical circuit generally, and in particular may be
used to switch RF or other signals in an apparatus for
transmitting RF signals or for receiving RF signals or for
transmitting and receiving RF signals, including any of
the examples of such apparatus discussed above.
[0031] The switch 30 is a fluid-mechanical circuit
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switch, that is, a mechanical switch having contacts that
are driven to make or break using a fluid, and specifically
in examples by use of fluid pressure.

[0032] In the example shown, the switch 30 has two
electrical contacts 32. The electrical contacts 32 are
formed of an electrically conductive material, such as for
example a metal or metals, including for example copper,
silver, gold, etc. The switch 30 has a fluid reservoir 34
which contains in use a fluid 36. At least a part of the wall
of the fluid reservoir 34 is flexible and is arranged such
that as (further) fluid 36 is introduced into the fluid reser-
voir 34, the fluid reservoir 34 expands so as to drive move-
ment of the electrical contacts 32; and, correspondingly,
as fluid 36 exits the fluid reservoir 34, the fluid reservoir
34 contracts to allow the electrical contacts 32 to relax
back.

[0033] To achieve this movement of the electrical con-
tacts 32, in this example the fluid reservoir 34 has a flex-
ible wall 38 which expands as fluid 36 enters the reservoir
34. In this example, the flexible wall 38 is in direct contact
with the electrical contacts 32 to drive movement of the
electrical contacts 32 directly. In other examples, the flex-
ible wall 38 may drive movement of the electrical contacts
32 indirectly, for example via some intermediate buffer
wall and/or via some mechanical arrangement of levers
and the like. The whole of the walls of the fluid reservoir
34 may be flexible. However, in the present example,
there is only one wall 38 that is flexible, and the remainder
of the fluid reservoir 34 is rigid. This provides for easier
and more controlled movement of the flexible wall 38 as
the remainder of the fluid reservoir 34 can then provide
a rigid reaction wall against which the fluid 36 can act to
cause the flexible wall 38 to move as desired. As well as
being flexible, the flexible wall 38 may also be resilient,
so that it automatically returns to its relaxed state as fluid
36 is caused to exit the fluid reservoir 34. Alternatively
or additionally, the drop in pressure that arises as fluid
36 is caused to exit the fluid reservoir 34 may draw the
fluid reservoir 34 inwards.

[0034] The flexible wall 38 may be in the form of a thin
membrane. The flexible wall 38 is preferably electrically
insulating. In one specific example, the flexible wall 38
may be formed of a material such as a plastics, such as
for example polyethylene, a polyamide, polypropylene,
a polyester, nylon, other similar thermoplastics, etc. The
remainder of the fluid reservoir 34 may be formed of a
relatively thick material so as to increase its rigidity. The
remainder of the fluid reservoir 34 is preferably electri-
cally insulating. The remainder of the fluid reservoir 34
may be formed for example of a rigid plastics material,
including for example polycarbonate, polypropylene, pol-
yvinyl chloride, polylactic acid (PLA), acrylonitrile buta-
diene styrene (ABS), polydimethylsiloxane (PDMS), poly
methyl methacrylate (PMMA), etc, or a glass; or the re-
mainder of the fluid reservoir 34 may be formed for ex-
ample of a metal or mixture of metals in the case that the
fluid reservoir 34 is not electrically insulating. The fluid
36 may be a liquid, though in other examples the fluid
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may be gaseous. In specific examples, the fluid 36 can
be any fluid that has an appropriate viscosity to support
capillary movement, and may be for example water, wa-
ter-based solutions, oil, alcohol, or similar solutions, etc.
[0035] In this example, the contacts 32 touch each oth-
er in their default, relaxed state and so the switch 30 is
normally closed. Accordingly, in use, to open the switch
30in this example, fluid 36 is introduced into the reservoir
34 as shown by the arrow in Figure 4. This causes the
flexible wall 38 to expand or bow outwards. This forces
the contacts 32 apart, so breaking the contact between
the contacts 32 and thereby opening the switch 30. To
close the switch 30 in this example, fluid 36 is caused or
allowed to exit the reservoir 34. This allows the flexible
wall 38 to relax, and/or drives the flexible wall 38 owing
to the drop of pressure in the reservoir 34, back again.
This allows the contacts 32 to relax back to their config-
uration shown in Figure 3 in which the contacts 32 touch
each other, thereby closing the switch 32.

[0036] The switch 30 may be of the so-called "micro-
fluid" type. The switch 30 may for example have dimen-
sions of say approximately 8mm x 12mm to 14mm x
30mm. There may be a pump (not shown) for driving fluid
36 into the reservoir 34 and which can be operated in
reverse to draw fluid 36 out of the reservoir 34. The pump
may directly shift fluid 36 around as necessary for this
purpose, or may for example apply high pressure and
low (vacuum) pressure as necessary to drive fluid 36 in
and out of the reservoir 34. The pump is a high pressure
pump for a continuous control system. Alternatively, the
pump may be a droplet-based pump.

[0037] The switch 30in some examples may be mount-
ed on a PCB (printed circuit board). The PCB may also
contain other components, including for example a trans-
mitter signal processing circuit and/or a receiver signal
processing circuit. This is of advantage as the entirety of
the processing circuit(s) and switch(es) can be built onto
a single PCB, which greatly facilitates installation of the
circuity in some overall apparatus.

[0038] Referring now to Figures 5 and 6, these sche-
matically show another example of a fluid-mechanical
switch 50 according to the present disclosure. The switch
50 may again be used to switch signals in an electrical
circuit generally, and in particular may be used to switch
RF or other signals in an apparatus for transmitting RF
signals or for receiving RF signals or for transmitting and
receiving RF signals, including any of the examples of
such apparatus discussed above.

[0039] Many of the parts of the switch 50 of Figures 5
and 6 may be made of the same materials as and be
arranged similarly to the switch 30 of Figures 3 and 4.
Likewise, the switch 50 of Figures 5 and 6 may be im-
plemented in applications like those of the switch 30 of
Figures 3 and 4 and described above. The description
of such materials, arrangements and applications will not
be repeated here for brevity.

[0040] In the example shown, the switch 50 has two
electrical contacts 52 of an electrically conductive mate-

10

15

20

25

30

35

40

45

50

55

rial. Respective electrical contact wires 53 are connected
to the contacts 52. The switch 50 has a fluid reservoir 54
which contains in use a fluid 56. At least a part of the wall
of the fluid reservoir 54 is flexible and is arranged such
that as (further) fluid 56 is introduced into the fluid reser-
voir 54, the fluid reservoir 54 expands so as to drive move-
ment of the electrical contacts 52; and, correspondingly,
as fluid 56 exits the fluid reservoir 54, the fluid reservoir
54 contracts to allow the electrical contacts 32 to relax
back.

[0041] To achieve this movement of the electrical con-
tacts 52, in this example the fluid reservoir 54 has a flex-
ible wall 58 which expands as fluid 56 enters the reservoir
54. In this example, the flexible wall 58 is again in direct
contact with the electrical contacts 52 to drive movement
of the electrical contacts 52 directly. In other examples,
the flexible wall 58 may drive movement of the electrical
contacts 52 indirectly, forexample via some intermediate
buffer wall and/or via some mechanical arrangement of
levers and the like. The whole of the walls of the fluid
reservoir 54 may be flexible. However, in the present
example, there is only one wall 58 that is flexible, and
the remainder of the fluid reservoir 54 is rigid. For exam-
ple, in this case the switch 50 has a rigid "top" wall 55
and rigid side walls (not shown) which form the other
walls of the fluid reservoir 54. This provides for easier
and more controlled movement of the flexible wall 58 as
the remainder of the fluid reservoir 54 can then provide
a rigid reaction wall against which the fluid 56 can act to
cause the flexible wall 58 to move as desired. As well as
being flexible, the flexible wall 58 may also be resilient,
so that it automatically returns to its relaxed state as fluid
56 is caused to exit the fluid reservoir 54. Alternatively
or additionally, the drop in pressure that arises as fluid
56 is caused to exit the fluid reservoir 54 may draw the
fluid reservoir 54 inwards.

[0042] The flexible wall 58 may be in the form of a thin
membrane. The flexible wall 58 is preferably electrically
insulating. The remainder of the fluid reservoir 54 may
be formed of a relatively thick material so as to increase
its rigidity. The remainder of the fluid reservoir 54 is pref-
erably electrically insulating. The fluid 56 may be a liquid,
though in other examples the fluid may be gaseous.
[0043] In this example, the contacts 52 do not touch
each otherin their default, relaxed state and so the switch
50 is normally open. At that point, only one of the contacts
52 is in contact with the flexible wall 58. In use, to close
the switch 50 in this example, fluid 56 is introduced into
the reservoir 54. This causes the flexible wall 58 to ex-
pand or bow outwards. In this example, this forces the
one contact 52 outwards, causing that contact 52 to touch
the other contact, and thereby closing the switch 50. To
open the switch 50 in this example, fluid 56 is caused or
allowed to exit the reservoir 54. This allows the flexible
wall 58 to relax, and/or drives the flexible wall 58 owing
to the drop of pressure in the reservoir 54, back again.
This allows the contacts 52 to relax back to their config-
uration shown in Figure 5 in which the contacts 52 do
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mot touch each other, thereby opening the switch 52.
[0044] The switch 50 may again be of the so-called
"microfluid” type. There may be a pump (not shown) for
driving fluid 56 into the reservoir 54 and which can be
operated in reverse to draw fluid 56 out of the reservoir
54. The pump may directly shift fluid 56 around as nec-
essary for this purpose, or may for example apply high
pressure and low (vacuum) pressure as necessary to
drive fluid 56 in and out of the reservoir 54. Further, in
this example, compared to the single entry/exit pipe or
channel for fluid 36 in the example of Figures 3 and 4, in
this example, there are two pipes or channels 59 in fluid
communication with the reservoir 54 for pumping fluid 56
in and out of the reservoir 54. In one example, one pipe
59 may be for fluid in and the other pipe 59 may be for
fluid out. Alternatively or additionally, the direction of fluid
flow through the pipes 59 may be reversed to enable fluid
56 to be pumped in and out.

[0045] The switch 50 in some examples may again be
mounted on a PCB (printed circuit board). The PCB may
also contain other components, including for example a
transmitter signal processing circuit and/or a receiver sig-
nal processing circuit. This is of advantage as the entirety
of the processing circuit(s) and switch(es) can be built
onto a single PCB, which greatly facilitates installation of
the circuity in some overall apparatus.

[0046] As mentioned, switches 30, 50 according to the
present disclosure can be less expensive to implement
than for example PIN diodes or FETs (field effect tran-
sistors) or MEMs (micro-electromechanical systems),
which for example are used or have been proposed for
use in some existing RF switching applications. In this
regard, it is noted that the switching speed of switches
30, 50 according to the present disclosure, that is the
time taken to transition from an open state to a closed
state or vice versa, may be relatively slow compared to
say electronic switches such as PIN diodes or FETs or
the like. However, in many applications, including for ex-
ample in some satellites in low orbit that are providing
coverage for telecommunications, including satellite con-
nection to the Internet, this is not a problem as only rel-
atively slow switching times, of say 10 or 20 seconds or
S0, is required.

[0047] The examples described herein are to be un-
derstood as illustrative examples of embodiments of the
invention. Further embodiments and examples are en-
visaged. Any feature described in relation to any one ex-
ample or embodiment may be used alone or in combi-
nation with other features. In addition, any feature de-
scribed in relation to any one example or embodiment
may also be used in combination with one or more fea-
tures of any other of the examples or embodiments, or
any combination of any other of the examples or embod-
iments. Furthermore, equivalents and modifications not
described herein may also be employed within the scope
of the invention, which is defined in the claims.
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Claims

1. A switch foruse in switching signals in an apparatus,
the switch being a fluid-mechanical circuit switch and
comprising:

a fluid reservoir; and

two electrical contacts;

wherein the fluid reservoir is constructed and
arranged such that the fluid reservoir expands
and contracts as fluid is introduced into and re-
moved from the fluid reservoir respectively, the
electrical contacts and the fluid reservoir being
arranged such that expansion and contraction
of the fluid reservoir causes the electrical con-
tacts to make and break contact respectively, or
break and make contact respectively, so as to
switch signals in a said apparatus.

2. A switch according to claim 1, wherein the fluid res-

ervoircomprises a flexible wall, the flexible wall being
arranged so as to bow outwards as fluid is introduced
into the fluid reservoir so as to drive movement of
the electrical contacts to make or break contact be-
tween the electrical contacts as the case may be.

3. A switch according to claim 2, wherein the flexible

wall of the fluid reservoir contacts the electrical con-
tacts so as to drive movement of the electrical con-
tacts as the flexible wall bows outwards.

4. Aswitchaccordingto any of claims 1to 3, comprising

a first fluid line for conveying fluid into the reservoir
and a second fluid line for conveying fluid out of the
reservoir.

5. Apparatus for transmitting RF signals or receiving
RF signals or transmitting and receiving RF signals,
the apparatus comprising:

at least one antenna;

at least one signal processing circuit, the signal
processing circuit being at least one of a trans-
mitter circuit and a receiver circuit; and

a switch for switching signals in the apparatus,
the switch being arranged to switch the signal
processing circuit between two antennas in the
case that the apparatus comprises at least two
antennas, or the switch being arranged to switch
the antenna between two signal processing cir-
cuits in the case that the apparatus comprises
at least two signal processing circuits;

wherein the switch is a fluid-mechanical circuit
switch, the fluid-mechanical circuit switch com-
prising two electrical contacts and a fluid reser-
voir, wherein the fluid reservoir is constructed
and arranged such that the fluid reservoir ex-
pands and contracts as fluid is introduced into
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and removed from the fluid reservoir respective-

ly, the electrical contacts and the fluid reservoir
being arranged such that expansion and con-
traction of the fluid reservoir causes the electri-

cal contacts to make and break contact respec- 5
tively, or break and make contact respectively,

so as to switch signals in the apparatus.

6. Apparatusaccordingto claim 5, wherein the fluid res-
ervoir comprises aflexible wall, the flexible wallbeing 70
arranged so as to bow outwards as fluid is introduced
into the fluid reservoir so as to drive movement of
the electrical contacts to make or break contact be-
tween the electrical contacts as the case may be.

15

7. Apparatus according to claim 6, wherein the flexible
wall of the fluid reservoir contacts the electrical con-
tacts so as to drive movement of the electrical con-
tacts as the flexible wall bows outwards.

20

8. Apparatus according to any of claims 5 to 7, com-
prising a first fluid line for conveying fluid into the
reservoir and a second fluid line for conveying fluid
out of the reservoir.

25

9. Apparatus according to any of claims 5 to 8, com-
prising a pump for pumping fluid into the fluid reser-
voir.

10. A satellite comprising: 30

at least two antennas;

at least one signal processing circuit, the signal
processing circuit being at least one of a trans-
mitter circuit and a receiver circuit; 35
a switch according to any of claims 1 to 4, the
switch being operable to switch the signal
processing circuit between the antennas.

11. A satellite according to claim 10, the satellite com- 40
prising a pump for pumping fluid into the fluid reser-
voir of the switch.
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