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Apparatus to provide improved cooling of data signal processing apparatus

The mvention to which this application relates 1s to an improvement in the form of
apparatus which 1s used to recetve and/or transmit data and, most typically, but not
necessarily exclusively, apparatus which operates withm relatively tight confmes of
available space and, 1n one embodiment, apparatus which 1s used m conjunction with
an antenna so as to allow the reception and/or transmission of data to and from one

or more satellites.

Apparatus of the type referred to above 1s well-known and typically comprises, as an
assembly, the antenna, an arm dependmg to the front of the antenna and on which
1s mounted a housing with a feedhorn, waveguide and data processing components,
and which form a transcetver. Recetved data signals and/or data signals that are to
be transmitted, are processed by the transcerver and then passed along the waveguide
structure 1n one direction to allow the same to be transmitted therefrom or recerved
and passed along the waveguide m the opposite direction for further processmg and

use such as to form, for example, audio and/or video.

The data processmg components of the transcewver are typically located m the
housmg which 1s mounted on the arm of the antenna along with the feedhorn and
waveguide. Data signals of the required frequency range which are recetved by the
feedhorn are able to pass along the waveguide and as they pass along the same the
data signals are filtered and passed to appropriate data processing means m order to

allow the data signals to be further processed.

When the apparatus 1s provided to transmit data signals the processed data signals
pass along the waveguide mn the opposite direction towards the feedhorn and are

emitted from the apparatus and transmitted to one or more remote locations.

The housing 1s typically formed by casting one or more parts from a metal or metal
alloy, such as alummmum or an alummrmum alloy. The parts are then jomed together
to form the housmg m which there 1s defined a sealed substantially waterproof cavity
m which the data processmg components, typically located on one or more circuit
boards, are located. The number of components and/or circuit boards, mn

combmation with the relatively confined size of the cavity in which the same are



located, means that problems are created with respect to the heat which is generated

m the cavity by the operation of the data processing components.

It 1s found that if the heat 1s not effectively dissipated then the heat can be generated
to reach a temperature which means that the operation of one or more components
and, as a result, the apparatus 1tself, 1s adversely affected and to such an extent that

no or inferior quality data processing 1s achieved.

This problem 1s well known and 1s particular problematic with regard to the
operation of certam types of components, such as power amplfiers which are
provided to amphfy the data signals so as to allow the data signals to have sufficient
strength of signal to be passed for further processing and also to mimnimise loss and
error m the subsequent processmng of the data signals. In order to achseve this
amplification, one or more of the amplifier components are typically located on the
printed circutt boards located m the housmg. However, the need for the location of
the one or more amplifiers i the housing causes a significant amount of heat to be

generated.

In order to address the problem, the conventional approach has been to provide the
external surface of the cast parts which are used to form the housing with a series of
fins or other formations so as to mcrease the effective external surface area of the
housmg and thereby mcrease the ability for heat dissipation. While this can be
effective, the amount of heat dissipation which can be achieved 1s still limited and,
m certam mstances, 1s not sufficient so as to allow or ensure optitmum performance
of the components. It 1s also known to machine the cast parts, once removed from
the casting moulds, and/or to provide additional components in the housing, mn
order to try and dissipate and hence reduce the heat which 1s created but the
provision of these additional 1tems, means that mconsistencies can be created m the
mternal surfaces of the housmg and, when one considers that a key part of the
formation of the housing 1s to ensure minimal or no mconsistencies m the mnternal
surfaces, as these can cause malfunction of the apparatus, 1t will be appreciated that
the addition of components, and the inconsistencies which are caused, can be
outside acceptable tolerances for the required operation of the apparatus to be
achieved. As a result, the most common means of addressing this problem 1s still

the provision of a sertes of fins on at least one external wall of the housing despite



the fact that the provision of the fins, mcreases the size of the housing and creates
difficulties in casting the same. Furthermore, it 1s found that as requirements for
amplification mcrease for certamn apparatus types, the fins are not sufficiently

effective so as to create the said required level of coolng.

The option of performmg further machmimg after the casting of the parts, represents
additional expense and time to the manufacturer which 1s generally to be avoided
gwven the relattvely tight trme and cost constramts that the manufacturer may be

operating under.

An aimm of the present mvention 1s therefore to provide apparatus 1n a form which
provides the ability for improved heat disstpation from the interior cavity of the
apparatus housing to be achieved to thereby allow more reliable operation of the

apparatus and greater freedom m the selection of components which can be used.

A further amm of the mvention 1s to allow efficient heat dissipation to be achieved m
the apparatus whilst, at the same, ttme mmimising or removing the need for
machiming of the cast parts used to form the housing m which the components are

located.

In a first aspect of the mvention, there 1s provided apparatus for the processing of
data signals which are recetved by and/or transmitted from said apparatus, said
apparatus mcluding at least first and second parts which, when jomned together, form
a housmg with a cavity m which 1s located a plurality of data processmg components
mounted and connected so as to allow the processing of the said data signals, said
parts at least partially formed of a first metal or metal alloy and wherein at least a
portion of at least one of said parts 1s formed of a second metal or metal alloy which
has a greater heat conducting characteristic than that of the said first metal or metal

alloy.

In one embodiment the said at least one portion of the second metal or metal alloy
1s selectively located on the said at least one part with respect to the position of one
or more of the data processing components which are known to generate the

greatest amount of heat when operating. Typically said second metal or metal alloy



portion 1s positioned adjacent said one or more components when the housmg 1s

formed and the apparatus 1s operational.

In one embodiment the said at least one portion 1s located such that a surface of the
same lies substantially flush with the adjacent mternal face of the said part and which

1s formed by the first metal or metal alloy.

Typically the said portion of the second metal or metal alloy has a depth which
extends from said mternal face of the part towards the external surface of the part
so as to allow heat to transfer through the said second metal or metal alloy portion
more quickly than 1t would pass through the first metal or metal alloy, to the external

surface of the housmg and to be dissipated therefrom.

In one embodiment, the said data processmg component or components are located
with respect to one or more prnted circuit boards located m the cavity and the
printed circuit board or boards are located with respect to said at least one portion
of second metal or metal alloy such that the said printed circuit board 1s substantially
flush with the external surface of said portion or portions of the second metal or

metal alloy .

In one embodiment the external surface of the housmg 1s provided with fins and/or
other heat dissipation formations to further encourage heat transfer and dissipation
from the portion formed of the second metal or metal alloy. In one embodmment the
pattern, dimension and/or shape of said fins and formations 1s designed specifically
with respect to the location of the said at least one portion of the second metal or

metal alloy so as to enable effective heat transfer and dissipation.

In one embodment the said one or more data proessmg component with respect to
which the at least one portion of the second metal or metal alloy 1s located 1s, or

mcludes, a power amplifier.

In one embodmment the melting pomt of the second metal or metal alloy 1s greater

than the melting pomt of the first metal or metal alloy.



In one embodment the said first metal or metal alloy 1s, or mcludes, alummmum and

the second metal or metal alloy 1s, or mcludes, copper.

In one embodiment the said at least one portion of the second metal or metal alloy
1s stamped or otherwise formed as a unttary portion and the first metal or metal alloy
1s cast around the said at least one portion so that the said at least one portion forms

an mtegral part of the cast part.

Typically the said housmg 1s provided as part of a transcetver or block upconverter

for transmitting data signals via one or more satellite communication systems.

In one embodment the transcetver or block upconverter 1s mounted on an arm
located with respect to a reflecting antenna or dish. Typically the apparatus 1s

provided to process data signals provided m a particular format and frequency range.

In a further aspect of the mvention there 1s provided a method for forming apparatus
for the reception and/or transmission of data signals, said method including the
steps of forming a housmng with a cavity n which a plurality of components are
located to process said data signals, forming said housmg from at least first and
second patrts, at least one of said parts formed from a first metal or metal alloy and
then joming said parts together to form the said housmg with the cavity theremn and,
wheremn said at least one part includes a portion of a second metal or metal alloy

formed mtegrally therewith.

In one embodiment said at least one portion 1s located 1n the said part such that an
mternal face of the said portion 1s positioned substantially flush with the adjacent

mternal face of the first metal or metal alloy of said part.

In one embodiment at least said one, and typically both of said parts are formed by

casting the first metal or metal alloy m respective casting moulds or dies.

In one embodiment said at least one portion of the second metal or metal alloy 1s
provided m a sold form and positioned mn the mould or die and the said first metal

or metal alloy 1s mtroduced mto the mould or die m a hquid form to sohdify and



mclude the said second metal or metal alloy portion as an integral part thereof when

the part 1s removed from the mould or die.

Typically, the said one or more portions of the said second metal or metal alloy, are
held on location means durmg the formation of the housing part and said location
means are, in turn, held 1n location m the mould mto which the first metal or metal
alloy 1s introduced m a fluid condition so as to fill the mould to the required level
and, as the said first metal or metal alloy flows mto the mould, the same flows to the
edges of the said one or more portions so as to locate the same therewith and locate
the said one or more portions as mntegral parts of the said internal surfaces or walls

of the housing.

Typically when the parts are jomed together, with the said processing components
located therein, said portions of the second metal or metal alloy are located adjacent
to the one or more components which are known to generate the most heat when

operating.

Typically the said second metal or metal alloy has a higher heat conductivity
characteristic than said first metal or metal alloy and/or has a higher melting

temperature than the first metal or metal alloy.

In one embodiment, the method mcludes a further step of locating one or more
printed circuit boards m the said cavity which is then formed by jommg the said
housmg parts together such that the said one or more components on the printed
circutt boards which are known to create the greatest amount of heat durmg
operation, are located at or adjacent to the said one or more portions on the internal
surface of the cavity of the housing so as to maximise the dissipation of heat from

the said component.

Thus, as a result of the provision of the one or more portions of the second metal
or metal alloy which has improved heat dissipation characteristics with regard to the
first metal or metal alloy, and then locatng the said heat creating data processmg
components at or adjacent to the said portion, so improved heat dissipation from
the housmg cavity as a whole can be achieved and, as the said portion or portions

are formed as part of the housmg wall during the formation of the housing then the



parameters and tolerances with regard to the mternal walls of the cavity are achieved

and so no reduction of performance of the data processing 1s caused.

Specific embodmments of the mvention are now described with reference to the

accompanying drawings wherem:

Figure 1 dllustrates apparatus m accordance with one embodiment and m which the

current invention can be utilised,;

Figures 2a-b illustrate the process steps m accordance with one embodmment of the

mvention; and

Figure 3 1llustrates schematically a cross sectional elevation of a part of the housing
and cavity and a data processing component i accordance with one embodiment of

the mvention,

Referring firstly to Figure 1, there 1s dlustrated apparatus for the transmission of data
signals which, i this embodiment, are broadcast via a satellite system, said apparatus
mcluding an antenna, or dish, 2, which typically, 1s mounted via a mountmng means
4 onawall 6 of a buillding or may be self supporting on a stand m other embodiments
of use. The antenna 1s provided with an arm 8 which extends to the front of the

recetving surface 10 of the antenna 2.

At the free end 12 of the arm, there 1s provided a transceiwver or block upconverter
apparatus 14 which 1s positioned so as to transmit data signals towards the front
surface 10 of the antenna and recetved data signals reflected from the front surface
of the antenna. Data signals are transferred between further apparatus m the

premuses 18.

The transcetver or block upconverter apparatus 14 mcludes a feed horn 20 which
transmits the data signals towards the antenna front surface 10 and recerves data
signals from the antenna front surface 10 via a waveguide structure 22 within the
housmg 24. The waveguide 1s dimensioned so as to only allow data signals within
particular frequency bands, to pass along the same and certam formats of the data

signals which are received are filtered by the waveguide structure and passed to data



processmg means typically located on one or more prmted circuit boards 26 mn a
cavity 32 formed m the housmg 24. The housmg 24 1s typically formed of, m this
embodmment first and second cast parts 34,36 which are jomed together to form a

sealed cavity therem.

At least one, but typically both, of the parts 34, 36 are formed by casting a metal
such as alummrmum, or a metal alloy, typically mcluding alummium. In accordance
with the invention at least one of the parts 34,36 includes at least one portion of a

second metal, such as copper, or a metal alloy such as an alloy which mcludes copper.

A castig process for at least one of the parts 34 so that 1t mcludes a portion of the
second metal or metal alloy 1s 1llustrated i Figures 2a-b. Referrmg to Figure 2a there
1s llustrated a mould formed by base 38 and msert 38’ which 1s shown m cross
sectional elevation and schematically for the purposes of dlustratton. The empty
volume 40 of the mould 1s formed so as to defme the shape of the external walls 42
of the part and the mternal wall or surface 44 of a part of the cavity 32 which 1s
formed when the parts 34, 36 are moved together. In addition, there 1s provided a
holder 46 which 1s located m the mould 38. The holder has mounted thereon a
portion 48 of the second metal or metal alloy which 1s already formed as a solid item.
The portion 48 1s located by the holder 46 as the molten first metal or metal alloy 1s
poured mto the space or volume 40 so that the first metal or metal alloy fills the
space 40 and flows around the portion 48. The settmg of the location of the portion
48 on the holder 46 ensures that the face 50 of the portion 48 lies substantially flush
with the adjacent wall or surface 44 formed by the solidified first metal or metal alloy
as 1llustrated 1n Figure 2b. In Figure 2b the msert 38 has been removed and the
sohdified and cast part 34 1s shown with the portion 48 integral with the part 34.

It should be apprecrated that there may be a number of portions 48 provided 1n the
same part 34 and/or m the other part 36. The location of the portion or portions 48
1s to ensure that the same are located at the most effective location when the cavity
1s formed so as to maxmmise the cooling or heat dissipation effect on one or more of

the heat producing data processmg components 52 as llustrated m Figure 3.

Figure 3 illustrates a power amplifier component 52 mounted on a printed circuit

board 26 and the same 1s mounted within the cavity 32 which 1s formed when the



parts 34, 36 have been joined together and 1s illustrated as a sectional elevation along
line A-A. In accordance with the mvention, the portion 48 1s located so that the face
50 of the same lies flush with the wall or surface 44 of the cavity so as not to adversely
affect the operation of the apparatus while, at the same, ensure that 1t 1s the second
metal or metal alloy portion 48 with the superior heat conductive characteristics

which 1s positioned closest to the component 52.

The face 51 of the PCB 26 1s mounted so as to be flush with the surface 44 with the
component mounted on the opposing side 53 of the printed circuit board 26. As a
result of this heat generated by the component passes through the PCB and
mmediately mto the appropriately positioned second metal or metal alloy portion
48 and then 1s dissipated m and through the portion 48 to a significant extent and
then further dissipates mto the cast part 34. As the second metal or metal alloy of
the portion 48 has superior heat conductivity 1n comparison to the first metal or
metal alloy, so the heat generated by the amplifier component 52 1s more effectively
and efficiently dissipated from the data processing component by the portion 48 as
mdicated by arrows 56 and therefore 1s moved away from the component and the
cavity 32 more quickly and efficiently than m the conventional apparatus. It should
be apprecrated that the same heat disstpation arrangement can be provided on other
locations of the same part 34 and/or the other the other part of the housing 36 as
required, mstead of, or 1n addition to, the arrangement shown m part 34 1 order to

suit the particular design and operating characteristics of the apparatus.

This, m turn, prevents build-up of heat and allows the correct operation of the
components and hence the apparatus to be achieved. It also provides the potential
for the use of data components which generate heat when m use and, which
previously could not be used due to concerns over the effect that the heat will

produce on the operation of the apparatus.
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Clamms-clean copy

1 A method for forming apparatus for the reception and/or transmission of data
signals, said method mcludmg the steps of forming a housing with a cavity m which
at least one prmted circuit board including a plurality of components 1s located to
process said data signals, formmg said housing from at least first and second patts,
at least one of said parts formed m a mould or die from a first metal or metal alloy
and mcluding a portion of second metal or metal alloy with a greater heat
conductivity characteristic than the first metal or metal alloy, joming said parts
together to form the said housing with the cavity therem and wherein said at least
one portion of the second metal or metal alloy has a face positioned so as to be
substantially flush with the adjacent internal face of the first metal or metal alloy of
said part, said second metal or metal alloy portion provided m a solid form and
positioned m the mould or die and the said first metal or metal alloy 1s mtroduced
mto the mould or die 1n a liquid form to solidify and include the said second metal
or metal alloy portion as an mtegral part thereof when the part 1s cast and removed
from the mould or die, locating said at least one printed circuit board m the sad
cavity prior to jomnmg the said housmg parts together such that one or more of said
components which are known to create the greatest amount of heat during operation
ot the apparatus are located at or adjacent to the said portion of the second metal or
metal alloy so as to dissipate heat from the said one or more components via said

portion of second metal or metal alloy.

2 A method according to any of claim 1 wherein the said second metal or metal alloy

which 1s selected has a higher melting point than the first metal or metal alloy.

3 A method accordmg to any of claims 1-2 wherem the said at least one portion 1s
held on location means durmg the formation of the housing part and said location
means are, in turn, held 1n location m the mould mto which the first metal or metal
alloy 1s introduced m a fluid condition so as to fill the mould to the required level
and, as the said first metal or metal alloy flows mto the mould, the same flows to the

edges of the said at least one portion to locate the same therewith.

4 A method accordmg to any of the claims 1-3 wherem a plurality of said portions
of the second metal or metal alloy are located with one or more of the parts of the

said housmg.
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5. A method_accordmg to any of the preceding claims wherein the said printed circuit
board or boards are located mtermediate the said data processmg component and

the said portion of the second metal or metal alloy

6 A method accordmg to any of the precedmng claims wherein the external surface

of the housing 1s provided with fins and/or other heat dissipation formations.

7 A method accordmg to any of the preceding clatms wherem the said one or more
components with respect to which the at least one portion of the second metal or

metal alloy 1s located, 1s, or mcludes, a power amplifier.

8 A method accordmg to any of the precedmg claims wherem the said first metal or

metal alloy 1s, or includes, alummnium.

9 A method accordmg to any of the precedmg claims wheremn the second metal or

metal alloy 1s, or includes, copper.

10 A method according to any of the preceding clatms wherem the at least one
portion of the second metal or metal alloy 1s formed as a unitary portion and the
first metal or metal alloy 1s cast around the said at least one portion so the said at

least one portion 1s integral with the cast part.

11 Apparatus mcluding a housing formed using a method according to any of claims
1- 10

12 Apparatus accordmng to clarm 11 wherein the housing 1s provided as part of a

transcetver apparatus .

13 Apparatus accordmg to claim 11 wherem the said housing 1s provided as part of

a block up convertor apparatus.

14 Apparatus accordmg to any of the clamms 11-13 wherein the apparatus 1s provided

to process data signals within a predetermined frequency range and format.
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