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projectile,  this  detonation  spreads  in  all  directions 
with  the  consequence  that  the  entire  protective 
arrangement  or  a  significant  part  thereof  is  des- 
troyed  by  one  single  hit.  An  arrangement  with 
such  properties  is  obviously  of  no  practical  value 
because  in  combat  an  armoured  vehicle  or  tank 
must  be  capable  to  absorb  several  hits  and 
accordingly  the  arrangement  should  be  such  that 
upon  each  hit  only  a  restricted  area  around  the  hit 
site  is  destroyed  while  the  remaining  protective 
arrangement  remains  intact.  A  similar  sympathe- 
tic  initiation  also  results  where  the  protective 
arrangement  is  applied  to  the  walls  of  a  vehicle  in 
the  manner  of  roofing  tiles  as  mentioned  in 
column  3  lines  48  and  49  of  the  US—  A—  4,368,660 
as  it  is  inherent  in  a  roofing  tile  arrangement  that 
the  individual  members  overlap. 

It  is  the  object  of  the  present  invention  to 
provide  an  improved  add-on  reactive  armour  for 
land  vehicles  such  as  tanks,  armoured  personnel 
carriers  and  the  like,  which  can  simply  be 
mounted  and  which  provides  a  protection  against 
the  lateral  spreading  of  shock  waves  of  the 
exploding  insert. 

The  invention  is  based  on  the  experimental 
finding  that  for  producing  the  desired  effect 
theoretically  described  US—  A—  4,368,680  and 
GB—  A—  1,581,125,  the  contribution  of  the  rear 
wall  of  the  explosive  assembly  is  of  even  greater 
significance  than  that  of  the  front  wall,  provided  it 
has  a  freedom  of  movement. 

In  accordance  with  the  present  invention,  the 
object  is  achieved  by  an  element  of  a  reactive 
armour  according  to  claim  1. 

From  the  DE  —  B—  2031658  it  is  already  known 
per  se  to  provide  an  element  of  the  add-on  type 
which  is  suspended  from  a  cover  member. 

Preferred  embodiments  of  the  invention  are 
defined  in  subclaims. 

The  explosive  layer  may  be  of  any  suitable 
explosive  material  such  as,  for  example,  octogen, 
nitropenta,  TNT,  various  hexogen  compositions 
such  as  "Composition  A"  (hexogen  H-wax),  "Com- 
position  B"  (hexogen+TNT+wax),  "Composition 
C"  (hexogen+fats)  and  many  more.  All  these  and 
other  explosive  compositions  applicable  in 
accordance  with  the  invention  are  known  and 
commercially  available  and  there  is  thus  no  need 
for  a  detailed  description  thereof. 

The  technique  by  which  the  explosive  composi- 
tion  is  incorporated  in  the  insert  depends  on  the 
nature  and  consistency  of  the  composition  and 
any  conventional  technique  such  as  pressing, 
casting,  stuffing  and  spreading  is  applicable. 

For  making  a  reactive  armour  from  individual 
elements  according  to  the  invention,  the  elements 
are  mounted  on  the  substrate  in  juxtaposition  in 
such  a  way  that  on  the  one  hand  no  substantial 
areas  are  left  uncovered  while,  on  the  other  hand 
there  is  no  overlap  between  individual  elements 
in  order  to  avoid  any  sympathetic  initiation. 

The  attachment  of  the  elements  according  to 
the  invention  to  the  wall  to  be  protected  can  be 
effected  in  any  suitable  way  such  as  screwing, 

Description 

The  present  invention  concerns  elements  of  a 
reactive  armour  according  to  the  preamble  of 
claim  1.  Such  elements  are  known  from  DE  —  A  —  s 
2  636  595,  in  which  the  elements  are  inserted 
between  two  outer  existing  armours  (add-in 
type). 

Projectiles  with  shaped  charge  munition,  also 
known  as  hollow  charge  munition,  are  known  to  10 
pierce  armour  and  thereby  destroy  the  protected 
object  from  within.  This  capacity  of  a  shaped 
charge  results  from  the  fact  that  upon  detonation 
there  forms  an  energy-rich  jet  also  known  as 
"thorn"  or  "spike"  which  advances  at  a  very  high  is 
speed  of  several  thousand  meters  per  second  and 
is  thereby  capable  of  piercing  even  relatively  thick 
steel  walls,  such  as  are  used  in  armoured  vehicles 
and  tanks. 

In  US  —  A  —  4,368,660  there  is  described  an  20 
arrangement  which  purports  to  afford  protection 
against  the  penetrating  effect  of  an  exploding 
hollow  charge.  According  to  that  proposal  there  is 
provided  a  continuous  wall  structure  having  an 
explosive  layer  sandwiched  between  two  wall  25 
members  of  an  inert  material,  e.g.  a  metal,  and 
being  so  arranged  that  the  axis  of  an  impinging 
projectile  and  of  the  thorn  formed  upon  detona- 
tion,  includes  with  the  surface  of  the  wall  struc- 
ture  an  acute  angle  of  say  45°.  According  to  said  30 
U.S.  Patent,  when  a  hollow  charge  projectile  hits 
the  upper  surface  of  such  a  protective  arrange- 
ment  and  the  explosive  layer  detonates,  the  walls 
thereof  are  thrown  in  opposite  directions,  one 
moving  away  from  and  the  other  one  in  the  35 
direction  of  the  protected  substrate.  In  con- 
sequence  and  due  to  the  angle  included  between 
the  thorn  and  the  wall  surface,  the  thorn  is 
successively  intersected  by  different  portions  of 
the  wall  members  with  the  consequence  that  the  40 
energy  of  the  thorn  is  rapidly  consumed. 

A  similar  arrangement  is  disclosed  in  GB  —  A  —  
1,581,125  with  the  sole  difference  that  in  accord- 
ance  with  that  disclosure  the  arrangement  of  the 
layer  of  explosive  substance  may  optionally  be  45 
covered  only  on  one  side  by  a  layer  of  a  non- 
combustible  material. 

The  theory  put  forward  in  both  the  said  U.S. 
and  British  Patent  Specifications  is  basically 
sound  but  in  practice  it  has  been  found  that  so 
arrangements  disclosed  therein  are  inoperable. 

For  one,  it  follows  from  the  disclosure  in  the 
specifications  of  these  patents  that  the  protective 
arrangement  is  mounted  directly  on  the  substrate 
to  be  protected.  In  consequence  the  rear  wall  of  55 
the  arrangement,  i.e.  the  one  that  bears  on  the 
substrate,  is  virtually  immobile  and  cannot  move 
any  more  towards  the  substrate.  Consequently 
the  rear  wall  is  prevented  from  participating  in  the 
reduction  of  the  energy  of  the  thorn.  Furthermore,  go 
where  the  protective  arrangement  is  continuous 
as  stipulated  in  the  claims  of  US—  A—  4,368,660, 
there  occurs  a  so-called  sympathetic  initiation, 
meaning  that  where  the  explosive  charge  is  deto- 
nated  at  the  site  that  is  hit  by  a  hollow  charge  65 
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Fig.  7  is  a  longitudinal  section  of  yet 
another  embodiment  of  the  invention; 

Fig.  8  is  a  plan  view  of  the  cover  member 
of  the  embodiment  of  Fig.  7; 

Fig.  9  is  a  plan  view  of  the  base  member 
of  the  embodiment  of  Fig.  7; 

Fig.  10  is  a  diagrammatic  illustration  show- 
ing  the  moment  of  impact  of  a  hollow  charge 
projectile  on  an  element,  according  to  the 
invention;  and 

Fig.  11  is  a  diagrammatic  illustration  of  the 
functioning  of  the  insert  in  an  element 
according  to  the  invention. 

The  element  illustrated  in  Fig.  1  is  of  the 
kind  in  which  the  cover  is  mounted  directly 
on  the  surface  of  a  vehicle  to  be  fitted  with 
an  add-on  reactive  armour  in  accordance  with 
the  invention.  It  comprises  a  skirted  cover  1 
having  lugs  2  with  holes  3  for  receiving 
screw  threaded  bolts  (not  shown)  which  after 
mounting  are  locked  and  tightened  by  means 
of  nuts,  screw  threaded  caps,  or  the  like 
tightening  members. 

Suspended  from  the  inner  face  of  cover  1 
is  an  explosive  insert  4  comprising  an  explo- 
sive  layer  5  sandwiched  between  two  metal 
plates  6  and  7.  The  illustration  of  the  explo- 
sive  insert  4  is  diagrammatic  only  but  it 
should  be  noted  that  the  edges  of  plates  6 
and  7  preferably  cooperate  all  around  in  such 
a  way  that  shock  waves  resulting  from  the 
detonation  of  the  explosive  layer  do,  not 
spread  laterally. 

In  order  to  produce  an  add-on  reactive 
armour  out  of  elements  of  the  kind  shown  in 
Fig.  1,  each  such  element  is  mounted  by 
means  of  holes  3  on  screw  threaded  bolts 
integral  with  the  substrate  and  is  then  tight- 
ened  by  means  of  tightening  elements  such 
as  nuts,  screw-threaded  caps  and  the  like. 

When  an  element  of  the  kind  shown  in  Fig. 
1  is  mounted  on  a  vehicle  as  a  component  of 
an  add-on  reactive  armour  in  the  manner 
specified,  the  explosive  insert  4  remains  clear 
of  the  surface  of  the  vehicle.  There  also  exists 
a  clearance  between  the  explosive  insert  and 
the  cover  1  and  the  significance  of  these 
clearances  for  the  proper  functioning  of  the 
device  according  to  the  invention  will  be 
described  further  below. 

In  the  embodiment  of  Fig.  1  the  explosive 
element  4  is  shown  to  be  parallel  to  the 
upper,  horizontal  portion  of  cover  1  .  However, 
depending  on  the  desired  requirements  the 
insert  4  may  also  be  mounted  askew  with 
respect  to  cover  1  . 

The  embodiment  of  the  invention  shown  in 
Fig.  2  comprises  a  skirted  cover  9  whose  top 
portion  10  is  slanted  and  which  comprises 
lugs  11  and  12  having,  respectively,  a  hole  13 
and  a  cut-out  14.  An  explosive  insert  15  is 
suspended  from  top  portion  10  of  cover  9 
with  the  interposition  of  spacer  ribs  16. 

The  embodiment  of  Figs.  2  and  3,  similar 
as  that  of  Fig.  1  does  not  comprise  a  base 

welding,  bolting  and  the  like.  In  a  preferred 
mode  of  mounting  a  plurality  of  threaded 
bolts  or  studs  are  welded  in  accordance  with 
a  predesigned  layout  to  all  those  sections  of 
the  substrate  to  be  protected,  e.g.  the  hull  5 
and  turret  of  a  tank,  and  each  element  com- 
prises  holes  and/or  cut-outs  by  means  of 
which  it  is  engaged  by  bolts,  and  the  so 
mounted  elements  are  tightened  with  suitable 
tightening  means  such  as  nuts.  Where  an  10 
element  according  to  the  invention  comprises 
both  a  cover  member  and  a  base  member, 
each  member  may  be  provided  with  lugs 
having  registering  holes  for  mounting  on  said 
bolts.  Alternatively,,  the  cover  and  base  mem-  15 
bers  may  be  mounted  on  different  bolts.  By 
yet  another  alternative  the  design  of  the 
element  may  be  such  that  only  the  cover  is 
mounted  on  bolts  and  the  base  member  is 
retained  in  consequence  of  the  tightening  of  20 
the  cover. 

Each  element  is  so  mounted  on  the  sub- 
strate  that  the  outer  face  of  the  element  is 
oblique  with  respect  to  the  expected  trajectory 
of  an  oncoming  projectile.  In'  some  cases  this  25 
results  from  the  very  shape  of  the  substrate, 
e.g.  of  parts  of  the  hull  and  turret  of  a  tank, 
while  in  other  cases  the  element  has  to  be 
suitably  shaped  to  form  the  desired  obliquity. 
Yet  another  mode  of  achieving  the  desired  30 
obliquity  of  the  explosive  insert  with  respect 
to  the  expected  trajectory  of  an  oncoming 
projectile,  is  to  mount  the  insert  in  an  askew 
manner  inside  the  element  such  that  the 
insert  and  the  cover  member  are  not  parallel  35 
to  each  other. 

Elements  according  to  the  invention  com- 
prising  a  base  member  may,  if  desired,  be 
mounted  clear  of  the  substrate.  To  this  end  it 
is  possible,  for  example,  to  fit  the  substrate  40 
with  studs  serving  as  spacers  and  having 
each  an  upper,  threaded  portion  of  smaller 
diameter.  When  this  mode  of  mounting  is 
resorted  to  it  is  possible  to  mount  an  element 
on  studs  of  different  height  and  in  this  way  45 
achieve  the  desired  obliquity  of  the  explosive 
insert. 

The  invention  also  comprises  land  vehicles 
fitted  with  an  add-on  armour  made  of 
elements  as  specified  above.  so 

The  invention  is  illustrated,  by  way  of 
example  only,  in  the  accompanying  drawings 
in  which: 

Fig.  1  is  a  section  through  one  embodiment 
of  the  invention;  55 

Fig.  2  is  a  section  through  another  embodi- 
ment  of  the  invention; 

Fig.  3  is  a  plan  view  of  the  embodiment  of 
Fig.  2; 

Fig.  4  is  a  perspective  view  of  yet  another  60 
embodiment  of  the  invention; 

Fig.  5  is  a  longitudinal  section  along  line 
V—  V  of  Fig.  4; 

Fig.  6  is  a  plan  view  of  the  embodiment  of 
Figs.  4  and  5;  65 



0  161  3 9 0  

base  member  49  having  upright  side  walls  50  and  a 
pair  of  cut-outs  51  which  in  the  mounted  state 
serve  to  arrest  the  element  between  a  pair  of  studs. 

Here  again  the  explosive  elements  43  are  dis- 
tanced  from  both  the  top  and  bottom  of  the 
element. 

Fig.  10  shows  in  a  diagrammatic  manner  the 
impact  of  a  projectile  52  onto  a  protective  element 
53  according  to  the  invention.  The  element  is 
shown  in  a  diagrammatic  manner  without  any 
demarcation  between  the  cover  and  base  mem- 
bers  and  is  also  shown  to  comprise  an  explosive 
insert  54  comprising  an  explosive  layer  55  sand- 
wiched  between  metal  plates  56  and  57.  As  shown 
the  central  axis  of  the  impinging  projectile  52 
includes  with  the  surface  58  of  element  53  an  acute 
angle  a  which  is  shown  here  to  be  of  the  order  of 
approximately  35°  but  may  also  be  smaller  such  as 
30°. 

Upon  the  impact  of  the  projectile  52  on  surface 
58  the  shaped  charge  of  the  projectile  is  caused  to 
detonate  and  there  forms  a  highly  energetic  thorn 
or  spike  which  penetrates  the  top  wall  58  of 
element  53  and  also  the  top  wall  56  of  explosive 
insert  54.  The  thorn  or  spike  progresses  at  a  speed 
of  between  2000  and  12000  m/sec  and  upon  its 
impact  on  the  explosive  layer  55  the  latter  is 
caused  to  detonate,  the  detonation  speed  being, 
for  example,  about  500  to  2000  meters  per  second. 
In  consequence  of  this  detonation  the  two  metal 
plates  56  and  57  are  driven  away  from  layer  58, 
plate  56  away  from  the  protected  substrate  and 
plate  57  towards  the  substrate. 

In  consequence  of  such  movements  of  plates  56 
and  57  the  thorn  is  de-energized  and  these 
occurrencesarediagrammaticallyshowninFig.  11 
with  reference  to  three  operational  phases  A,  B 
and  C.  In  that  figure  the  thorn  is  symbolized  by  the 
arrow  60  and  arrows  61  and  62  show  the  direction 
in  which  plates  56  and  57  move  upon  detonation  of 
explosive  layer  55.  The  letters  a,  b,  c  and  a',  b',  c', 
signify  imaginary  reference  points  on  the  surface 
of  plates  56  and  57. 

In  operational  phase  A,  thorn  60  penetrates  plate 
56  at  reference  point  c  and  impinges  upon  plate  57 
at  reference  point  a'.  In  operational  phase  B  the 
distance  between  plates  56  and  57  has  increased 
and  accordingly  the  relative  positions  of  plates  56 
and  57  with  respect  to  thorn  60  have  changed.  In 
consequence  thorn  60  now  penetrates  plate  56  at 
reference  point  b  and  impinges  upon  plate  57  at 
reference  point  b'. 

In  operational  phase  C  the  distance  between 
plates  56  and  57  has  increased  still  further  and  the 
relative  positions  of  plates  56  and  57  with  respect 
to  thorn  60  have  again  changed,  the  thorn  now 
penetrating  plate  56  at  reference  point  a  and 
impinging  upon  plate  57  at  reference  point  c'. 

It  is  seen  from  the  above  that  in  consequence  of 
the  detonation  of  the  explosive  layer  55  and  the 
resulting  change  of  position  of  plates  56  and  57 
with  respect  to  thorn  60,  the  thorn  continuously 
moves  along  both  plates  with  the  result  that  it  is 
continuously  faced  by  new,  unimpaired  surface 
portions  of  both  plates.  In  consequence  of  all  this 

member  and  the  cover  member  9  is  mounted 
directly  on  the  surface  of  the  vehicle  to  be  pro- 
tected  with  the  aid  of  lugs  11  and  12  whose  hole  13 
and  cut-out  14,  respectively,  cooperate  with  bolts 
suitably  fitted  onto  the  surface  of  the  vehicle.  5 

As  is  clearly  seen  from  Figs.  2  and  3  the 
explosive  element  15  is  clear  of  both  the  top 
portion  10  of  cover  member  9  and  the  surface  of 
the  vehicle  to  be  protected. 

The  embodiment  of  an  element  according  to  the  10 
invention  shown  in  Figs.  4  —  6  comprises  both  a 
cover  and  a  base  member.  Fig.  4  also  shows  how 
such  elements  are  mounted  and  as  seen,  a  plu- 
rality  of  elements  20  (only  two  of  which  are  shown 
in  Fig.  4)  are  mounted  on  an  outer  wall  21  of  a  w 
vehicle  to  be  protected,  e.g.  a  tank,  by  means  of 
studs  22  integral  with  wall  21  and  having  an  upper, 
threaded  portion  of  reduced  diameter  fitted  to 
cooperate  with  suitably  shaped  holes  in  element 
10,  and  tightening  members  such  as  nuts  23.  20 

The  element  20  shown  in  Figs.  4  —  6  comprises  a 
laterally  skirted  cover  member  24  fitted  with  lugs 
25  and  26  having  oval  shaped  holes  27  and  28, 
respectively. 

The  element  further  comprises  a  longitudinally  25 
skirted  base  member  29  having  upright  side  walls 
30  which  extend  to  slightly  above  the  top  portion 
of  cover  24.  Base  member  29  comprises  holes  31 
and  32  which  in  the  assembled  state  of  the  element 
are  in  register  with,  respectively,  holes  27  and  28  of  30 
the  cover  member  24. 

Three  identical  explosive  inserts  33  comprising 
each  an  explosive  layer  34  sandwiched  between 
metal  plates  35  and  36  are  suspended  from  the 
horizontal  top  portion  of  cover  member  24  with  the  35 
interposition  of  spacer  ribs  37  (only  one  of  which  is 
seen  in  Fig.  5).  It  should  be  noted  here  once  more 
that  the  illustration  of  the  inserts  33  is  diagramma- 
tic  only  and  that  in  actual  praxis  the  edges  of  metal 
plates  35  and  36  cooperate  all  around  in  such  a  way  40 
that  upon  detonation  of  one  insert  theshock  waves 
are  prevented  to  spread  laterally  whereby  sym- 
pathetic  initiation  is  avoided. 

As  is  seen  from  Figs.  4  and  5,  in  the  mounted 
state  the  explosive  inserts  33  are  clear  of  both  the  45 
top  and  bottom  of  the  element,  the  distance  from 
the  bottom  being  larger  than  from  the  top. 

The  embodiment  of  a  modular  element  accord- 
ing  to  the  invention  shown  in  Figs.  7  to  9  is  also  of 
the  type  which  comprises  both  a  cover  and  a  base  so 
member.  As  shown,  the  element  comprises  a 
double  slanted,  roof-shaped  cover  38  comprising  a 
depending  partition  39,  depending  side  walls  40 
and  lugs  41  fitted  with  holes  42. 

Two  explosive  inserts  43  comprising  each  an  55 
explosive  layer  44  sandwiched  between  two  metal 
plates  45  and  46  are  suspended  from  the  top  of 
cover  33  with  the  interposition  of  spacer  ribs  47. 

Partition  39  divides  the  interior  of  the  element 
into  two  compartments  whereby  any  sympathetic  60 
initiation  between  the  inserts  43  on  both  sides  of 
the  partition  is  avoided. 

Cover  38  further  comprises  an  outer  protective 
layer  48. 

The  element  of  Figs.  7  to  9  further  comprises  a  65 
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Patentanspriiche 

1.  Element  mit  einer  reaktionsfahigen  Beweh- 
rung  zum  Schutzen  einer  bestehenden  Beweh- 

5  rung  (21)  gegen  Hohlladungs-Sprengkopfe,  mit 
einem  Deckelement  (1,  9,  24,  38),  welches  wenig- 
stens  einen  Einsatz  (4,  15,  33,  43)  mit  einer 
explosiven  Schicht  (5,  16,  34,  44)  tragt,  welche 
zwischen  zwei  Metallschichten  (6,  7;  17,  18;  36, 

10  37;  45,  46)  sandwichartig  aufgenommen  ist, 
dadurch  gekennzeichnet,  daS  das  Element  (20) 
vom  Aufsatz-Typ  ist,  dalS  der  explosive  Einsatz  so 
aufgehangt  ist,  dafi  er  von  der  Wand  (10)  des 
Deckelements  beabstandet  ist,  welche  im  einge- 

15  bauten  Zustand  der  bestehenden  Bewahrung 
gegenuberliegt,  daB  die  Aufhangung  so  ausge- 
legt  ist  daB  in  dem  eingebauten  Zustand  des 
Elementes  der  explosive  Einsatz  von  der  beste- 
henden  Bewehrung  (21  )  beabstandet  ist,  und  da(3 

20  Einrichtungen  (30,  48)  vorgesehen  sind,  um  den 
explosiven  Einsatz  von  der  Umgebung  abzuschir- 
men,  wobei  verhindert  wird,  dafS  sich  die  Sto(5- 
wellen,  die  von  einem  detonierenden  explosiven 
Einsatz  eines  Eiementes  ausgehen,  seitwarts  aus- 

25  breiten. 
2.  Element  nach  Anspruch  1,  welches  ferner  ein 

Basiselement  (29)  aufweist. 
3.  Element  nach  Anspruch  1  oder  2,  wobei 

Abschirmeinrichtungen  (30,  48)  entweder  mit 
30  dem  Deckelement  (38)  oder  mit  dem  Basisele- 

ment  (39)  verbunden  sind. 
4.  Element  nach  einem  der  vorhergehenden 

Anspriiche,  mit  wenigstens  zwei  explosiven  Ein- 
satzen  (33,  43). 

35  5.  Element  nach  Anspruch  4,  mit  wenigstens 
einer  Trennwand  (39),  um  zwei  benachbarte 
explosive  Einsatze  zu  trennen. 

6.  Element  nach  einem  der  vorhergehenden 
Anspriiche,  wobei  jeder  explosive  Einsatz  (15,  33, 

40  43)  parallel  zu  dem  Oberteil  des  Deckelementes 
befestigt  ist. 

7.  Element  nach  einem  der  Anspruche  1  bis  5, 
wobei  jeder  explosive  Einsatz  bezuglich  des  Ober- 
teils  des  Deckelementes  schief  befestigt  ist. 

45  8.  Landfahrzeug,  ausgestattet  mit  einer  aufsatz- 
maSigen  reaktionsfahigen  Bewehrung,  die  aus 
Elementen  nach  einem  der  Anspruche  1  bis  7 
gemacht  ist. 

so  Revendications 

1.  Element  d'un  blindage  actif  destine  a  prote- 
ger  un  blindage  existant  (21)  contre  des  tetes  a 
charge  creuse,  comprenant  un  organe  de  couver- 

55  ture  (1,  9,  24,  38)  supportant  au  moins  un  organe 
rapporte  (4,  15,  33,  43)  comportant  une  couche 
explosive  (5,  16,  34,  44)  disposee  entre  deux 
couches  metalliques  (6,  7;  17,  18;  36,  37;  45,  46), 
caracterise  en  ce  que  I'element  (30)  est  du  type  a 

60  ajouter  par-dessus,  en  ce  que  I'organe  explosif 
rapporte  est  suspendu  de  maniere  qu'il  soit  dis- 
tant  de  la  paroi  (10)  de  I'organe  de  couverture  qui, 
a  I'etat  monte,  est  tournee  vers  le  blindage  exis- 
tant,  en  ce  que  la  suspension  est  realisee  de 

65  maniere  que,  a  I'etat  monte  de  I'element,  I'organe 

the  energy  of  the  thorn  is  continuously  dissipated 
so  that  when  the  thorn  reaches  the  substrate,  if  it 
at  all  gets  that  far,  it  is  so  weakened  that  it  is  no 
longer  in  a  position  to  pierce  the  substrate  wall. 

As  plates  56  and  57  are  driven  away  and 
towards  the  substrate  respectively,  they  impinge 
on  respectively  the  cover  and  base  members  of 
element  53.  In  many  cases  the  impinging  plate  56 
will  stamp  out  a  portion  of  the  cover  member  and 
progress  further  together  with  it  with  the  result 
that  the  stamped  out  cover  portion  also  con- 
tributes  to  the  weakening  of  the  thorn  in  the  same 
mann.er  as  described  above. 

Moreover,  where  the  base  member  is  mounted 
clear  of  the  substrate  such  as  in  Fig.  4  there  occurs 
a  similar  effect  and  it  is  thus  understood  why  in 
some  cases  it  is  desired  that  an  element  having  a 
base  plate  should  be  mounted  clear  of  the  sub- 
strate. 

Claims 

1.  An  element  of  a  reactive  armour  for  protect- 
ing  an  existing  armour  (21  (against  shaped  charge 
warheads  comprising  a  cover  member  (1,  9,  24, 
38)  holding  at  least  one  insert  (4,  15,  33,  43) 
comprising  an  explosive  layer  (5,  16,  34,  44) 
sandwiched  between  two  metal  layers  (6,  7;  17, 
18;  36,  37;  45,  46),  characterised  in  that  said 
element  (20)  is  of  the  add-on  type,  in  that  said 
explosive  insert  is  suspended  so  as  to  be  dis- 
tanced  from  that  wall  (10)  of  said  cover  member 
which  in  the  mounted  state  faces  the  existing 
armour,  in  that  the  suspension  is  so  designed  that 
in  the  mounted  state  of  the  element  said  explo- 
sive  insert  is  distanced  from  the  existing  armour 
(21),  and  in  that  means  (30,  48)  are  provided.  for 
shielding  said  explosive  insert  from  the  surround- 
ings  whereby  shock  waves  emanating  from  a 
detonating  explosive  insert  of  one  element  are 
prevented  from  spreading  laterally. 

2.  An  element  according  to  Claim  1  also  com- 
prising  a  base  member  (29). 

3.  An  element  according  to  Claim  1  or  2, 
wherein  said  shielding  means  (30,  48)  is  either 
connected  to  said  cover  member  (38)  or  to  said 
base  member  (29). 

4.  An  element  according  to  any  one  of  the 
preceding  claims,  comprising  at  least  two  explo- 
sive  inserts  (33,  43). 

5.  An  element  according  to  Claim  4  comprising 
at  least  one  partition  (39)  for  separating  two 
neighbouring  explosive  inserts. 

6.  An  element  according  to  any  one  of  the 
preceding  claims  wherein  each  explosive  insert 
(15,  33,  43)  is  mounted  in  parallel  to  the  top 
portion  of  the  cover  member. 

7.  An  element  according  to  any  of  Claims  1  to  5 
wherein  each  explosive  insert  is  mounted  askew 
with  respect  to  the  top  portion  of  the  cover 
member. 

8.  A  land  vehicle  fitted  with  an  add-on  reactive 
armour  made  of  elements  according  to  any  one  of 
Claims  1  to  7. 
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5.  Element  selon  la  revendication  4,  compre- 
nant  au  moins  une  cloison  (39)  destinee  a  separer 
deux  organes  explosifs  rapportes  voisins. 

6.  Element  selon  Tune  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  chaque  organe 
expiosif  rapporte  (15,  33,  43)  est  monte  parallele- 
ment  a  la  partie  superieure  de  I'organe  de  couver- 
ture. 

7.  Element  selon  I'une  quelconque  des  revendi- 
cations  1  a  5,  dans  lequel  chaque  organe  expiosif 
raporte  est  monte  en  position  inclinee  par  rapport 
a  la  partie  superieure  de  I'organe  de  couverture. 

8.  Vehicule  terrestre  ayant  un  blindage  actif 
ajoute  par-dessus  et  forme  d'elements  selon  I'une 
quelconque  des  revendications  1  a  7. 

expiosif  rapporte  soit  a  distance  du  blindage 
existant  (21),  et  en  ce  qu'un  dispositif  (30,  48)  est 
destine  a  proteger  I'organe  expiosif  rapporte  de 
ce  qui  I'entoure,  si  bien  que  les  ondes  de  choc 
provenant  d'un  organe  expiosif  rapporte  qui 
explose  dans  un  element  ne  peuvent  pas  se 
propager  lateralement. 

2.  Element  selon  la  revendication  1,  compre- 
nant  en  outre  un  organe  de  base  (29). 

3.  Element  selon  I'une  des  revendications  1  et  2, 
dans  lequel  le  dispositif  (30,  48)  de  protection  est 
raccorde  soit  a  I'organe  de  couverture  (38),  soit  a 
I'organe  de  base  (29). 

4.  Element  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  comprenant  au  moins  deux 
organes  explosifs  rapportes  (33,  43). 
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