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A  sealing  member. 

©  A  sealing  member  made  from  elastomeric  ma- 
terial  which  comprises: 
-  a  corrosive  resistant  sealing  element; 
and  -  an  electrical  conductive  shielding  sealing  ele- 
ment. 

The  corrosive  resistant  element  may  comprise 
one  or  two  independent  members,  and  is  formed  as 
a  single  sealing  member  in  conjunction  with  the 
electrical  conductive  shielding  sealing  element.  In 
this  way  the  corrosive  resistant  sealing  element  can 
be  used  to  protect  the  electrical  conductive  shielding 
sealing  element  from  corrosive  environments. 
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A  SEALING  MEMBER 

tioned  so  as  to  ensure  the  electrical  integrity  of  the 
shielding  means  as  a  whole.  This  simple  solution 
has  however  encountered  several  problems  which 
result  from  the  fact  that  the  material  from  which  the 

5  sealing  members  are  made  is  susceptible  to 
breakdown/  degradation  in  certain  environments.  In 
particular  environments  which  have  a  corrosive  ef- 
fect  thereupon,  for  example,  salt  or  salty  air. 

Therefore  in  order  to  ensure  that  the  integral 
70  shielding  of  the  electronic  equipment  is  fully  main- 

tained,  and  to  avoid  total  breakdown  of  the  sealing 
member,  the  sealing  members  have  to  be  replaced 
at  regular  intervals. 

The  breakdown/degradation  of  the  material  of 
75  the  sealing  member  can  cause  a  reduction  in  the 

conductive  efficiency  thereof,  and  hence  the  effi- 
ciency  of  the  shielding  provided.  Therefore 

The  breakdown  in  the  efficiency  of  the  sealing 
member  to  shield  the  electrical/electronic  equip- 

20  ment  by  its  actual  breakdown/degradation  will  re- 
sult  in  RFI/EMI  interference  of  the  circuits  of  the 
equipment  this  in  turn  may  lead  to  the  earlier 
detailed  consequences.  Hence  to  maintain  efficien- 
cy  these  sealing  members  must  be  replaced  very 

25  regularly. 
In  addition  to  the  physical  human  safety  as- 

pects  involved,  which  can  be  very  drastic,  the 
required  maintenance  to  the  shielding  of  the  elec- 
tronic  equipment  can  mean  that  expensive  equip- 

30  ment  is  out  of  service  because  of  this  maintenance. 
This  in  turn  because  of: 

(i)  wasted  time  for  the  equipment  i.e.  the 
down  time  thereof; 

(ii)  the  cost  of  replacement  parts,  for  exam- 
35  pie  the  sealing  members; 

and  (iii)  the  time  involved  in  maintenance, 
and  cost  thereof; 
can  lead  to  high  cost  in  time  and  labour. 

The  present  invention  is  concerned  with  provid- 
40  ing  a  sealing  means  which  is  not  affected  by  the 

environment,  and  provides  shielding  apparatus  with 
total  electrical  integrity. 

In  accordance  with  the  present  invention  a 
sealing  member  is  manufactured  from  elastomeric 

45  material,  and  is  characterised  in  that  it  comprises: 
-  a  corrosive  resistant  sealing  element; 
and  -  an  electrical  conductive  shielding  sealing 
element; 
wherein  the  corrosive  resistant  sealing  element  and 

so  the  electrical  conductive  shielding  sealing  element 
are  formed  as  a  single  sealing  member,  so  that  the 
corrosive  resistant  sealing  element  protects  the 
electrical  conductive  shielding  sealing  element 
from  corrosive  environments. 

With  a  sealing  member  made  in  accordance 

This  invention  relates  to  sealing  members  and, 
in  particular,  sealing  members  for  use  in  apparatus 
for  the  shielding  of  electronic  equipment  from  elec- 
tromagnetic  interference  [EMI]  and  radio  frequency 
interference  [RFI]. 

A  large  amount  of  modern  electronics  equip- 
ment  operates  with  very  low  electrical  signals,  in 
order  to  maintain  minimal  heat  generation  char- 
acteristics  in  the  circuitry.  Therefore,  the  circuits 
and  circuit  boards  of  the  equipment  can  be  placed 
in  very  close  proximity  to  one  another,  and  con- 
sequentially  a  large  amount  of  equipment  can  be 
housed  in  a  relatively  small  space. 

However,  as  a  result  of  this,  in  particular  the  ■ 
low  electrical  signals  used  in  the  circuits,  the 
equipment  is  vulnerable/susceptible  to  interference, 
such  as  EMI  or  RFI  which  can  induce  false  elec- 
trical  signals. 

EMI  and  RFI  are  of  particular  concern  with 
regard  to  the  electronic  equipment  used  in  a  mod- 
ern  aircraft,  in  particular  the  navigation  and  guid- 
ance  systems  thereof,  because  it  is  possible  that  in 
certain  circumstances  this  type  of  interference  may 
cause  a  potentially  dangerous  or  catastrophic  fail- 
ure  of  equipment.  Examples  of  previous  failures 
along  this  line  include: 

1.  Aircraft  crashing  or  becoming  unstable  in 
flight  when  flying  over  radio  stations,  or  as  a  result 
thereof, 

2.  Aircraft  systems  being  unintentionally  ac- 
tivated, 

and  3.  Systems  breaking  down  or  simply 
malfunctioning. 

With  conventional  systems  the  electronic 
equipment  is  shielded  from  interference  by  a  sur- 
rounding  metal  box.  Further,  due  to  the  necessity 
to  maintain  and  test  the  electronic  equipment 
housed  in  the  box,  the  box  is  provided  with  a 
number  of  doors/windows,  each  of  which  needs  to 
be  sealingly  engaged  with  the  box. 

The  sealing  engagement  of  the  box  and  the 
windows  or  doors  with  respect  to  one  another 
means  that  a  non  conductive  sealing  member  is 
provided  about  each  of  the  windows  and  doors. 
This  means  that  the  shielding  effect  provided  by 
the  metal  box  will  have  a  number  of  discontinuities, 
which  will  allow  interference  to  break  through  the 
shielding  and  interfere  with  the  operation  of  the 
electronic  equipment  housed  within  the  box. 

This  shows  how  critical  it  is  to  ensure  that  the 
shielding  provided  should  be  maintained  absolutely 
integral  around  the  electronic  equipment  as  a 
whole.  Previously  this  has  been  achieved  by  pro- 
viding  a  simple  sealing  member  appropriatly  posi- 
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trical  conductive  shielding  sealing  element  is 
formed  is,  preferably,  an  elastomeric  material  load- 
ed  with  a  suitable  conductive  filler.  However,  may 
comprise  any  intrinsically  conductive  polymer,  suit- 

5  able  for  this  purpose. 
Conductive  fillers,  which  render  polymeric  ma- 

terials  conductive  have  been  known  for  a  number 
of  years,  any  of  these  conductive  fillers  may  be 
used  in  accordance  with  the  present  invention. 

10  These  conductive  fillers  include  carbon  black,  met- 
al  powders  (for  example  copper,  aluminium,  silver, 
nickel)  and  coated  powders  (for  example  silver 
coated  nickel,  silver  coated  copper  etc.). 

However,  because  of  the  characteristics  re- 
75  quired  in  the  system,  preferably  the  electrical  con- 

ductive  shielding  sealing  material  is  a  base 
elastomeric  material  loaded  with  a  metallic  powder, 
and  most  preferably  a  silver  containing  metal  pow- 
der.  This  is  because  these  materials,  in.combina- 

20  tion,  provide  the  system  with  the  best  electrical 
conducting  characteristics  for  the  function  of  shield- 
ing. 

Preferably,  the  base  elastomeric  material  of  the 
electrical  conductive  shielding  sealing  element  is  a 

25  silicon  based  or  epoxy  based  material. 
The  elastomeric  material  of  the  corrosive  resis- 

tant  sealing  element  and  the  base  elastomeric  ma- 
terial  of  the  electrical  conductive  shielding  sealing 
element  are  normally  selected  so  that  there  are  no 

30  interactions  therebetween,  which  if  this  was  the 
case  may  lead  to  a  breakdown  of  the  sealing 
member. 

Further,  the  elastomeric  material  of  the  corro- 
sive  resistant  sealing  element  (or  where  the  ma- 

ss  terial  includes  a  filler,  the  base  elastomeric  ma- 
terial)  and  the  base  elastomeric  material  of  the 
electrical  conductive  shielding  sealing  elements 
may  be  the  same  elastomeric  material.  This,  how- 
ever,  is  not  of  great  consequence  providing  there  is 

40  no  interaction  therebetween. 
The  sealing  member  is  preferably  formed  so 

that  a  section  of  the  or  each  corrosive  resistant 
sealing  element  overlaps  the  electrical  conductive 
shielding  sealing  element.  However,  it  is  important 

45  that  an  electrical  conductive  path  is  provided 
through  the  sealing  member  in  order  to  ensure 
electrical  continuity  in  a  shielding  apparatus  into 
which  the  sealing  member  is  fitted. 

The  invention  also  includes  a  method  of  manu- 
50  facturing  a  sealing  member  made  in  accordance 

with  the  first  or  second  aspects  of  the  invention. 
Any  type  of  seal  or  gasket  forming  technology 

may  be  used  to  manufacture  sealing  members  in 
accordance  with  either  the  first  or  second  aspects 

55  of  the  present  invention.  Preferably,  sealing  mem- 
bers  made  in  accordance  with  the  first  or  second 
aspect  of  the  present  invention  are  manufactured 
using  a  printing  process. 

with  the  present  invention  in  place,  and  therefore  in 
use,  the  corrosive  environment  is  prevented  from 
attacking  the  electrical  conductive  shielding  sealing 
element.  Hence,  the  electrical  conductive  shielding 
sealing  element  will  not  breakdown/degrade  so 
readily,  and  the  electrical  integrity  of  the  shielding 
apparatus  can  be  maintained.  The  working  life  ex- 
pectancy  of  a  sealing  member,  made  in  accor- 
dance  with  the  present  invention  is  greater,  by 
several  whole  lives,  than  that  of  the  previously 
proposed  sealing  arrangements. 

The  sealing  member  may  be  used  in  shielding 
apparatus  under  a  negative  or  positive  pressure 
balance  on  the  shielded  apparatus. 

Normally,  the  sealing  member  is  formed  so 
that  in  use  the  corrosive  resistant  sealing  element 
is  disposed  in  between  the  electrical  conductive 
shielding  sealing  element  and  the  corrosive  envi- 
ronment. 

The  corrosive  environment  may  comprise  ei- 
ther  the  general  atmosphere  surrounding  the 
shielded  electronic  equipment  and/or  the  direct  at- 
mosphere  in  which  the  electronic  circuitry  is 
housed.  As  a  consequence  of  this  the  sealing  ele- 
ments  can  be  arranged  to  protect  the  electrical 
conductive  shielding  sealing  element  from  either  or 
both  of  these  environments. 

Therefore,  in  accordance  with  a  second  aspect 
of  the  invention  a  sealing  member  which  is  manu- 
factured  from  elastomeric  material  and  which  com- 
prises: 
-  two  corrosive  resistant  sealing  elements, 
and  -  an  electrical  conductive  shielding  sealing 
element, 
wherein  the  two  corrosive  resistant  sealing  ele- 
ments  and  the  electrical  conductive  shielding  seal- 
ing  element  are  formed  as  a  single  sealing  mem- 
ber,  so  that  the  electrical  conductive  shielding  seal- 
ing  element  is  interdisposed  between  the  two  cor- 
rosive  resistant  sealing  elements. 

A  sealing  member  made  in  accordance  with 
the  second  aspect  of  the  invention  is  suitable  for 
use  in  situations  where  the  environments  on  both 
sides  of  the  sealing  members  are  corrosive  with 
regard  to  the  material  of  the  electrical  conductive 
shielding  sealing  element. 

Elastomeric  materials  suitable  for  use  as  corro- 
sive  resistant  sealing  elements  have  been  devel- 
oped  over  a  period  of  several  years.  Any  of  the 
known  materials  may  be  used,  this  could  be  a 
simple  straight  forward  elastomeric  material,  for 
example  a  silicon  or  epoxy.  based  material.  Alter- 
natively,  the  elastomeric  material  can  be  loaded 
with  a  material  suitable  to  provide,  or  enhance,  the 
particular  corrosion  resistant  properties,  for  exam- 
ple,  resistance  to  corrosive  attack  by  a  particular 
chemical. 

The  elastomeric  material  from  which  the  elec- 
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wherein  the  corrosive  resistant  sealing  element  and 
the  electrical  conductive  shielding  sealing  element 
are  formed  as  a  single  sealing  member,  so  that  the 
corrosive  resistant  sealing  element  protects  the 

5  electrical  conductive  shielding  sealing  element 
from  corrosive  environments. 

2.  A  sealing  member  as  claimed  in  claim  1, 
wherein  the  sealing  member  is  formed  so  that  in 
use  the  corrosive  resistant  sealing  element  is  dis- 

10  posed  inbetween  the  electrical  conductive  shielding 
sealing  element  and  the  corrosive  environment. 

3.  A  sealing  member  as  claimed  in  claim  1  or 
2,  which  comprises: 
-  two  corrosive  resistant  sealing  elements, 

75  and  -  an  electrical  conductive  shielding  sealing 
element, 
wherein  the  two  corrosive  resistant  sealing  ele- 
ments  and  the  electrical  conductive  shielding  seal- 
ing  element  are  formed  as  a  single  sealing  mem- 

20  ber,  so  that  the  electrical  conductive  shielding  seal- 
ing  element  is  interdisposed  between  the  two  cor- 
rosive  resistant  sealing  elements. 

4.  A  sealing  member  as  claimed  in  any  one  of 
the  preceding  claims,  in  which  the  corrosive  resis- 

25  tant  sealing  element  is  made  from  an  elastomeric 
material  loaded  with  a  material  suitable  to  provide, 
or  enhance  the  particular  corrosion  resistant  prop- 
erties. 

5.  A  sealing  member  as  claimed  in  any  one  of 
30  claims  1  to  4,  in  which  the  elastomeric  material 

from  which  the  electrical  conductive  shielding  seal- 
ing  element  is  formed  is  an  elastomeric  material 
loaded  with  a  conductive  filler. 

6.  A  sealing  member  as  claimed  in  any  one  of 
35  the  preceding  claims,  in  which  the  electrical  con- 

ductive  shielding  sealing  material  comprises  a  base 
elastomeric  material  loaded  with  a  metallic  powder. 

7.  A  sealing  member  as  claimed  in  claim  6,  in 
which  the  base  elastomeric  material  of  the  elec- 

40  trical  conductive  shielding  sealing  element  is  a 
silicon  or  epoxy  based  material. 

8.  A  sealing  member  as  claimed  in  any  one  of 
the  preceding  claims,  in  which  the  sealing  member 
is  formed  so  that  a  section  of  the  or  each  corrosive 

45  resistant  sealing  element  overlaps  the  electrical 
conductive  shielding  sealing  element. 

9.  A  method  of  manufacturing  a  sealing  mem- 
ber  as  claimed  in  any  one  of  the  preceding  claims 
which  comprises  a  printing  process. 

50 

The  invention  will  now  be  described,  by  way  of 
example,  with  reference  to  the  accompanying 
drawings  in  which: 

Figure  1:  shows  a  cross-sectional  view  of  a 
sealing  member  made  in  accordance  with  the  in- 
vention; 

Figure  2:  shows  a  plan  view  of  the  sealing 
member  of  Figure  1  ; 

and  Figure  3:  shows  a  side  view  of  the 
sealing  member  of  Figure  1  . 

Now  referring  to  the  drawings,  a  sealing  mem- 
ber  1  comprises: 
-  a  corrosive  resistant  elastomeric  sealing  element 
2, 
and  -  and  electrical  conductive  shielding  sealing 
element  3. 

The  corrosive  resistant  element  2  includes  a 
base  section  4,  a  sealing  section  5,  and  an  overlap 
6.  The  overlap  6,  overlies  a  section  7  of  the  elec- 
trical  conductive  shielding  sealing  element  3. 

The  electrical  conductive  shielding  sealing  ele- 
ment  3  includes  a  base  section  8  and  a  sealing 
section  9. 

The  sealing  members  1  are  formed  by  a  print- 
ing  process,  in  which  the  corrosive  resistant  ele- 
ment  2  is  printed  from  a  silicon  base  elastomer  and 
the  conductive  element  3  is  printed  from  a  silver 
loaded  epoxy  based  elastomer. 

The  method  employed  comprises: 
-  printing  the  base  section  8  of  the  conductive 
element  3; 
-  printing  the  base  section  of  the  corrosive  resistant 
element  2  with  the  overlap  6,  immediately  adjacent 
to  the  base  section  8  with  the  overlap  6  extending 
over  a  section  7  thereof; 
-  printing  the  sealing  section  5  of  the  corrosive 
resistant  element  2  in  the  appropriate  position; 
and  -  printing  the  sealing  section  9  of  the  conduc- 
tive  element  3  on  the  base  section  8. 

The  respective  printed  section  may  be  cured 
or  partially  cured  prior  to  the  next  printing  opera- 
tion. 

The  sealing  member  1  shown  in  this  example 
is  circular  in  profile,  this  is  not  intended  as  a 
restriction  to  the  invention.  In  fact  the  shape  of  the 
sealing  member  may  be  altered  to  fit  the  particular 
requirement  encountered. 

Claims 

1.  A  sealing  member  manufactured  from 
elastomeric  material,  is  characterised  in  that  it 
comprises: 
-  a  corrosive  resistant  sealing  element; 
and  -  an  electrical  conductive  shielding  sealing 
element: 

55 
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