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(54)  Inflatable  marine  radar  reflector. 
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(57)  An  inflatable  marine  radar  reflector  (1)  has  a 
square  octahedral  reflector  (3)  of  silver-coated 
nylon  mesh  encapsulated  in  a  co-polymer  lami- 
nate  secured  within  an  inflatable  cover  (2).  The 
cover  (2)  is  polyhedral  in  shape  when  inflated 
and  has  fourteen  faces. 
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This  invention  relates  to  radar  reflector  and  to  ra- 
dar  reflective  material  used  therein. 

At  present,  a  radar  reflector  typically  comprises 
reflecting  planes  of  radar  reflective  material.  The  ra- 
dar  reflectors  may  be  used  together  with  a  hydrogen 
balloon  for  wind  tracking  purposes  or  may  be  for  mar- 
itime  use.  In  either  case  they  need  to  be  light  in  con- 
struction  capable  of  being  folded  for  storage  and 
transit. 

Known  radar  reflectors  currently  use  a  high  qual- 
ity  nylon  mesh  which  is  coated  with  silver  which  in  turn 
is  proofed  after  metallization  with  a  protective,  radar 
transparent  coating  which  protects  the  coated  mesh 
against  abrasion  and  environmental  conditions.  Typ- 
ically,  the  mesh  size  is  designed  to  be  responsive  to 
radar  systems  using  6.0  and  9.0  GHz  and  suitably  has 
a  hole  spacing  of  8.0  per  centimetre.  However,  differ- 
ent  mesh  sizes  are  used  for  different  applications. 

A  problem  with  existing  radar  reflective  material 
of  this  known  flexible  type  is  that  it  tends  to  be  sus- 
ceptible  to  damage  despite  the  application  of  the  pro- 
tective  coating  to  the  strands  of  the  mesh. 

Susceptibility  to  damage  is  a  particular  problem  in 
maritime  applications  and  it  has  been  previously  pro- 
posed  to  provide  an  inflatable  reflector  in  which  an 
outer  cover  protects  the  reflector  within  from  damage. 
However,  such  known  reflectors  have  been  bulky  and 
large  in  volume.  This  means  that,  in  an  emergency, 
they  take  too  long  to  inflate. 

An  object  of  the  present  invention  is  to  provide  an 
improved  radar  reflector  and  radar  reflective  material. 

According  to  the  present  invention  there  is  provid- 
ed  a  radar  reflector  comprising  a  reflector  secured 
within  an  inflatable  cover,  the  cover  when  inflated  be- 
ing  polyhedral  in  shape.  Preferably  the  cover  is  geo- 
metrically  designed  as  a  faceted  cube  in  which  the 
corners  of  a  cube  have  been  cut  away  to  provide  four- 
teen  faces.  The  cover  may  be  made  of  suitable  pliant 
or  flexible  material  such  as  a  synthetic  polymer  mate- 
rial,  for  example,  a  polyurethane  material. 

The  reflector  is  preferably  a  square  octahedral  re- 
flector  of  silver-coated  nylon  mesh  encapsulated  in  a 
co-polymer  laminate.  The  reflector  may  be  secured 
within  the  cover  by  means  of  ties. 

The  invention  also  includes  a  radar  reflective  ma- 
terial  comprising  a  flexible  radar  reflective  layer  en- 
capsulated  within  a  flexible  radar  transparent 
membrane.  The  membrane  may  comprise  first  and 
second  flexible  radar  transparent  layers  so  that  the  ra- 
dar  reflective  material  is  a  laminate  with  the  reflective 
layer  interposed  between.  Preferably  the  radar  reflec- 
tive  layer  is  a  metallized  mesh  reflector  and  the  radar 
transparent  layers  may  either  consist  of  layers  of  poly- 
ethylene  co-polymer  which  are  fused  to  the  mesh  and 
through  the  mesh  or  the  first  layer  may  be  a  backing 
layer  such  as  nylon  sheet  material  and  the  second  lay- 
er  may  be  a  polyurethane  coating. 

The  inflatable  reflector  of  the  present  invention  is 

primarily  designed  as  a  life-raft-mounted  reflector,  but 
may  be  employed  as  a  general  marine  safety  aid. 

The  invention  will  now  be  described  byway  of  ex- 
ample  with  reference  to  the  accompanying  drawings 

5  in  which: 
Figure  1  is  an  elevation  of  the  cover  of  the  radar 
reflector  in  accordance  with  the  invention; 
Figure  2  is  a  plan  view  of  Figure  1; 
Figure  3  is  a  view  of  the  reflector  to  be  positioned 

10  within  the  cover; 
Figure  4  is  a  detailed  view  of  the  connection  be- 
tween  the  reflector  and  the  cover;  and, 
Figure  5  is  a  diagrammatic  perspective  view  of 
the  reflector  when  extended  by  inflation  of  the 

15  cover. 
In  the  drawings  an  inflatable  radar  reflector  (1) 

comprises  a  cover  (2)  and  a  reflector  (3). 
The  cover  (2)  comprises  a  top  half  cover  (4)  and 

a  bottom  half  cover  (5).  The  half  covers  (4,5)  are  cut 
20  from  suitable  master  templates. 

The  reflector  (3)  comprises  three  panels  (6,  7,  8) 
heat  welded  at  their  intersections  with  glass  rein- 
forced  tape  corners  (9)  for  mounting  twelve  securing 
eyelets  (10). 

25  In  making  up  the  top  half  cover(4)  and  the  bottom 
half  cover  (5),  loops  (1  1)  are  provided  on  the  internal 
surfaces  as  indicated  in  Figures  1  and  2.  An  air  valve 
(12)  is  also  provided  for  inflation.  The  corner  loops 
(1  1)  are  fitted  by  welding,  twelve  to  each  cover  half. 

30  In  order  to  assemble  the  reflector  (3)  to  the  cover 
(2),  the  corners  of  the  reflector  (3)  are  marked  and  are 
offered  to  the  correspondingly  numbered  corner  loops 
(11)  of  the  cover  halves  (4,5).  The  reflector  corners 
are  then  secured  by  means  of  flexible  ties  (13)  which 

35  pass  through  the  corner  loops  (11)  on  the  cover  (2) 
and  the  eyelets  (10)  on  the  reflector  -  see  Figure  4 
which  shows  the  ties  (13)  extended  in  the  inflated 
state  of  the  radar  reflector. 

The  cover  halves  (4,5)  are  cut  from  planar  mate- 
40  rial  to  provide  seven  panels  and  then  the  panels  are 

drawn  together  to  provide  the  half  polyhedral  shape  of 
the  radar  reflector.  The  reflector  (3)  is  then  tied  in  pos- 
ition  to  the  cover  halves  (4,5)  and  each  half  formed  to 
shape  by  three  mating  seams  (15)  of  each  half  being 

45  welded.  Finally,  the  two  halves  (4,5)  are  connected  by 
welding  each  of  the  six  seams  connecting  the  top  and 
bottom  cover  halves  (4,5).  The  cover  (2)  is  then  fitted 
with  eyelets  (14)  as  shown  in  Figure  2. 

The  radar  reflector  (1)  of  the  present  invention  is 
so  tested  to  a  pressure  of  1  .0  psi  and  has  a  burst  pres- 

sure  of  about  4.0  psi. 
In  use,  the  radar  reflector  (1)  is  designed  to  be 

mounted  on  a  life-raft.  The  eyelet  arrangement  (14) 
and  shape  of  the  cover  (2)  allow  it  to  be  mounted  in  a 

55  variety  of  ways  according  to  the  needs  of  a  particular 
life-raft  design.  For  example,  it  may  be  secured  by 
stays  or  mounted  on  a  mast.  On  larger  life-rafts  the  re- 
flector  can  be  mounted  internally  by  suspension  from 
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a  suitable  part  of  the  life-raft  structure. 
The  radar  reflector  (1)  of  the  present  invention  is 

normally  in  collapsed  state  and  although  inflation 
could  be  by  mouth,  it  is  preferred  that  inflation  would 
normally  be  by  means  of  the  topping  up  pump  sup- 
plied  in  the  life-raft  or  by  other  more  convenient  infla- 
tion  means.  On  inflation  of  the  cover,  the  panels 
(6,7,8)  of  the  reflector  (3)  are  tensioned  within  the  cov- 
er  into  square  octahedral  shape  as  shown  in  Figure  5. 

The  cover  preferably  comprises  polyurethane- 
coated  nylon  with  a  smooth  polyurethane  inner  side 
and  a  rougher  nylon  outer  side.  The  reflective  material 
of  the  reflector  comprises  silver-coated  nylon,  the  sil- 
ver  having  been  deposited  upon  the  strands  of  a  nylon 
mesh  by  a  conventional  deposition  process.  The  met- 
allized  mesh  is  then  encapsulated  within  layers  of 
polyethylene  copolymer  which  are  heated  during 
manufacture  to  fuse  the  layers  to  the  mesh  and  to 
each  other  to  form  a  durable  radar  reflective  compo- 
site. 

The  polyhedral  shape  of  reflector  cover  in  accor- 
dance  with  the  invention  is  an  improvement  over 
known  spherical  reflectors  and  has  several  advantag- 
es,  for  example: 

the  cover  construction  allows  ease  of  manufac- 
ture  permitting  the  reflector  to  be  readily  positioned 
and  secured  within  the  cover  before  welding; 

the  polyhedral  shape  permits  assembly  from 
flat  panels;  and, 

the  polyhedral  shape  of  the  cover  reduces  the 
internal  volume  over  known  reflectors,  permitting 
quicker  inflation  in  an  emergency. 

Claims 

1.  A  radar  reflector  comprising  a  reflector  secured 
within  an  inflatable  cover,  the  cover  when  inflated 
being  polyhedral  in  shape. 

2.  A  radar  reflector  according  to  claim  1,  wherein  the 
cover  when  inflated  has  fourteen  faces. 

3.  A  radar  reflector  according  to  claim  1  or  2,  where- 
in  the  cover  is  a  synthetic  polymer  material. 

4.  A  radar  reflector  according  to  any  one  of  the  pre- 
ceding  claims,  where  the  reflector  is  a  square  oc- 
tahedral  reflector. 

5.  A  radar  reflector  according  to  any  of  the  preced- 
ing  claims,  wherein  the  reflector  is  made  of  silver- 
coated  nylon  mesh  encapsulated  in  a  copolymer 
laminate. 

6.  A  radar  reflector  according  to  any  one  of  the  pre- 
ceding  claims,  wherein  the  reflector  is  secured 
within  the  cover  by  means  of  ties. 

7.  A  radar  reflective  material  comprising  a  flexible 
radar  reflective  layer  encapsulated  within  a  flex- 
ible  radar  transparent  membrane. 

5  8.  A  radar  reflective  material  according  to  claim  7, 
wherein  the  membrane  comprises  first  and  sec- 
ond  flexible  radar  transparent  layers  whereby  the 
radar  reflective  material  comprises  a  laminate 
with  the  reflective  layer  interposed  between  the 

10  flexible  radar  transparent  layers. 

9.  A  radar  reflective  material  according  to  claim  7  or 
8,  wherein  the  radar  reflective  layer  is  a  metal- 
lized  mesh  reflectorand  the  radar  transparent  lay- 

is  ers  comprise  synthetic  polymer  material. 

10.  A  radar  reflector  according  to  claim  1,  wherein  the 
reflector  comprises  radar  reflective  material  in  ac- 
cordance  with  any  one  of  claims  7  to  9. 

20 
11.  A  life-raft  including  a  radar  reflector  in  accor- 

dance  with  any  one  of  claims  1  to  6  or  10. 
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