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©  Light-source  capsule  containment  device  and  lamp  employing  such  device. 
  A  light-source  containment  device  and  lamp  employing 
such  device;  a  metal  halide  arc  discharge  lamp  having  a 
light-transmissive  shield  enclosing  the  arc  tube  and  a  wire 
mesh  surrounding  the  shield.  In  the  event  the  arc  tube  bursts 
causing  shattering  of  the  shield,  the  wire  mesh  substantially 
restricts  shards  of  the  shield  and  arc  tube  from  shattering  the 
outer  envelope  of  the  lamp  thereby  providing  improved 
safety  characteristics  of  the  lamp.  A  similar  containment 
device  encloses  the  light-source  capsule  and  protects  against 
lamp-containment  failures  in  tungsten  halogen  lamps. 



CROSS  REFERENCES  TO  RELATED  APPLICATIONS 

A t t o r n e y ' s   Docket  Nos.  24,179  and  24,446  f i l e d   c o n c u r r e n t l y  

herewith  and  ass igned   to  the  a s s ignee   of  t h i s   a p p l i c a t i o n ,   c o n t a i n  

r e l a t e d   sub j ec t   m a t t e r .  

TECHNICAL  FIELD 

This  i n v e n t i o n   r e l a t e s   to  l i g h t - s o u r c e   capsule   c o n t a i n m e n t  

devices  and  e l e c t r i c   lamps  employing  such  d e v i c e s .  

BACKGROUND  ART - 

There  is  a  small  p r o b a b i l i t y   tha t   a  metal  ha l ide   lamp  or  a 

tungsten   halogen  lamp  will   burs t   during  o p e r a t i o n   of  the  lamp,  

h e r e i n a f t e r   c a l l ed   a  "conta inment   f a i l u r e "   of  the  lamp.  When  a  lamp 

containment  f a i l u r e   occu r s ,   the  sequence  of  events   i n t e r n a l   to  t h e  

lamp  is  as  f o l l ows :   the  arc  tube  or  t ungs t en   halogen  capsule   b u r s t s  

causing  f ragments   of  g lass   or  shards  to  be  p r o p e l l e d   aga ins t   t h e  

outer  envelope;   these   shards  s h a t t e r   the  outer   envelope  of  t h e  

lamp.  The  ex t e rna l   r e s u l t   is  tha t   the  lamp  b u r s t s .   It  is  th is   t y p e  

of  lamp  f a i l u r e   tha t   is  the  s u b j e c t   of  t h i s   d i s c l o s u r e .  

The  causes  of  these   i n f r e q u e n t   l a m p  f a i l u r e s   are  varied  and 

u n p r e d i c t a b l e .   There  is  no  known  way  to  e l i m i n a t e   the  p o s s i b i l i t y  

of  such  f a i l u r e s .   Although  occur rence   of  the  f a i l u r e   is  r a r e ,  
n e v e r t h e l e s s   i t   could  p r e sen t   a  s a f e t y   hazard  to  a  person  in  the, 

immediate  v i c i n i t y   of  a  lamp.  Where  such  f a i l u r e s   can  be 

a n t i c i p a t e d ,   lamp  m a n u f a c t u r e r s   n o t i f y   users   by  means  of  warnings  on 

packages  and  other   d e s c r i p t i v e   m a t e r i a l s   and  by  s u g g e s t e d  

p recau t ions   in  s p e c i f i c a t i o n s .   This  hazard  may  be  avoided  by 

opera t ing   the  lamp  in  a  f i x t u r e   designed  to  conta in   such  a  f a i l u r e .  



The  r e q u i r e m e n t   t h a t   the  lamp  be  ope ra ted   in  a  p r o t e c t i v e   f i x t u r e   i s  

f r e q u e n t l y   employed  in  commercial  usage.  However,  t h i s   p r o c e d u r a l  

safeguard   is  l e s s   a c c e p t a b l e   for  consumer  usage.   For  r easons   o f  

s a f e t y ,   economy,  and  conven ience   in  both  commercial  and  consumer  

usage,  i t   may  be  d e s i r a b l e   to  i n c o r p o r a t e   a  r e l i a b l e   c o n t a i n m e n t  

device  as  pa r t   of  the  lamp  i t s e l f .  

As  used  h e r e i n ,   the  term  " l i g h t - s o u r c e   c a p s u l e "   deno tes   an  a r c  

tube  of  an  arc  d i s c h a r g e   lamp,  a  halogen  capsu le   of  a  t u n g s t e n  

halogen  lamp,  or  any  l i g h t - e m i t t i n g   capsule   wi th in   the  o u t e r  

envelope  of  a  lamp  where  the  p o s s i b i l i t y   of  a  l a m p - c o n t a i n m e n t  

f a i l u r e   e x i s t s .  

The  terms  " e f f i c a c y "   or  "luminous  e f f i c a c y "   used  he re in   are  a 

measure  e x p r e s s e d   in  lumens  per  watt  of  the  t o t a l   luminous  f l u x  

emit ted  by  a  l i g h t   source   over  all  wavelengths   d iv ided   by  the  power 

input  of  the  s o u r c e .  

In  U.S.  Pat .   No.  4 , 2 8 1 , 2 7 4 ,   i ssued  July  28,  1981,  by  Bechard  e t  

al,  the re   is  d i s c l o s e d   an  e n c l o s u r e   of  g lass   s u r r o u n d i n g   the  a r c  

tube  wi th in   the  ou t e r   envelope   of  an  arc  d i s c h a r g e   lamp.  The 

enc losu re   is  s u g g e s t e d   as  being  useful   as  a  means  to  p r o t e c t   a g a i n s t  

a  con ta inment   f a i l u r e   of  the  lamp.  While  such  e n c l o s u r e   may  be 

e f f e c t i v e   in  c o n t a i n i n g   some  arc  tube  b u r s t s ,   i t   has  been  found  t h a t  

in  a  s u b s t a n t i a l   p e r c e n t a g e   of  cases  the  e n c l o s u r e   i t s e l f   i s  

s h a t t e r e d   by  the  bu r s t   and  con ta inment   f a i l u r e   of  the  lamp  f o l l o w s .  

Thus,  the  g l a s s   e n c l o s u r e   device   taught   in  the  Bechard  et  al  p a t e n t  

o f f e r s   only  l i m i t e d   p r o t e c t i o n   aga in s t   l amp-con ta inmen t   f a i l u r e s ,  

and  such  p r o t e c t i o n   is  e s p e c i a l l y   tenuous  in  lamps  h a v i n g  

l i g h t - s o u r c e   c a p s u l e s   in  which  o p e r a t i n g   p r e s s u r e s   may  be  as  high  as  

20  or  30  a t m o s p h e r e s .  



DISCLOSURE  OF  THE  INVENTION 

I t   i s ,   t h e r e f o r e ,   an  ob jec t   of  t h i s   i n v e n t i o n   to  obv ia t e   t h e  

d e f i c i e n c i e s   in  the  p r i o r   a r t .  

a 
It  is  ano the r   ob j ec t   of  t h i s   i n v e n t i o n   to  improve  the  o p e r a t i n g  

safe ty   c h a r a c t e r i s t i c s   of  arc  d i s c h a r g e   l a m p s .  

Another  o b j e c t   of  t h i s   i nven t ion   is  to  improve  the  o p e r a t i n g  

sa fe ty   c h a r a c t e r i s t i c s   of  tungs ten   halogen  l a m p s .  

These  o b j e c t s   are  accompl i shed ,   in  one  aspec t   of  the  i n v e n t i o n ,  

by  the  p r o v i s i o n   of  a  l i g h t - s o u r c e   c a p s u l e   conta inment   d e v i c e  

comprising  a  s h i e l d ,   conta inment   means,  and  mounting  means.  The 

shield  has  a  l i g h t - t r a n s m i s s i v e   body  e n c l o s i n g   a  c a v i t y .   The  body 

of  the  sh i e ld   has  at  l e a s t   one  opening  in  i t .   The  conta inment   means 

s u b s t a n t i a l l y   c o n t a i n s   shards  of  the  s h i e l d ,   The  con ta inment   means 

has  a  minimal  e f f e c t   on  the  t r a n s m i s s i v e n e s s   of  the  s h i e l d .   The 

mounting  means  p rov ides   for  mounting  the  con ta inment   means 

o p e r a t i v e l y   with  r e s p e c t   to  the  s h i e l d .  

These  o b j e c t s   are  f u r t h e r   a ccompl i shed ,   in  another   aspect   of  t h e  

inven t ion ,   by  the  p r o v i s i o n   of  a  lamp  having  a  l i g h t - s o u r c e   c a p s u l e  

containment  d e v i c e .   Such  lamp  compr ises   an  ou te r   enve lope ,   a 

l i g h t - s o u r c e   c a p s u l e ,   a  stem,  a  s h i e l d ,   con ta inment   means,  and 

mounting  means.  The  l i g h t - s o u r c e   c apsu l e   is  mounted  on  the  s tem 

within  the  outer   envelope .   The  s h i e l d   has  a  l i g h t - t r a n s m i s s i v e   body 

which  enc loses   a  c a v i t y .   The  body  of  the  sh i e ld   has  at  l e a s t   one 

opening  in  i t .   The  sh ie ld   is  mounted  such  tha t   the  l i g h t - s o u r c e  

capsule  is  s u b s t a n t i a l l y   con ta ined   w i th in   the  c a v i t y   of  the  s h i e l d .  

The  conta inment   means  s u b s t a n t i a l l y   r e s t r i c t s   shards  of  the  s h i e l d  

and  shards  of  the  l i g h t - s o u r c e   capsu le   from  c o l l i d i n g   with  a n d  .  

s h a t t e r i n g   the  outer   envelope  in  the  event  the  l i g h t - s o u r c e   c a p s u l e  

bursts   and  causes  the  s h a t t e r i n g   of  the  s h i e l d .   The  c o n t a i n m e n t  

means  p r e f e r a b l y   has  a  minimal  e f f e c t   on  the  e f f i c a c y   of  the  lamp. 

The  mounting  means  provides   for  o p e r a t i v e l y   mounting  the  con t a inmen t  

means  with  r e s p e c t   to  the  s h i e l d .  



L a m p s   with  l i g h t - s o u r c e   capsu le   con ta inment   dev ices   c o n s t r u c t e d  

i n = a c c o r d a n c e   with  the  f o r e g o i n g - d e s c r i p t i o n   will   e x h i b i t  

s u b s t a n t i a l l y   improved  o p e r a t i n g   s a f e t y   c h a r a c t e r i s t i c s   when 

compared  to  lamps  of  the  p r io r   a r t .  

BRIEF  DESCRIPTION  OF  DRAWINGS 

FIG.  1  is  a  p e r s p e c t i v e   view  of  one  embodiment  of  a  l i g h t - s o u r c e  

capsule   c o n t a i n m e n t   d e v i c e ;  

FIG.  2  is  a  p e r s p e c t i v e   view  of  a  second  embodiment  of  a 

l i g h t - s o u r c e   c a p s u l e   con ta inmen t   d e v i c e ;  

FIG.  3  is  an  e l e v a t i o n a l   view  of  an  arc  d i s c h a r g e   lamp  employing 

an  embodiment  of  the  i n v e n t i o n ;  

FIG.  4  is  an  e n l a r g e d   p a r t i a l   view  of  one  embodiment  o f  

con ta inment   means;  and 

FIG.  5  is  an  e n l a r g e d   p a r t i a l   view  of  an  a l t e r n a t e   embodiment  o f  

conta iment   m e a n s .  

BEST  MODE  FOR  CARRYING  OUT  THE  INVENTION 

For  a  b e t t e r   u n d e r s t a n d i n g   of  the  p resen t   i n v e n t i o n ,   t o g e t h e r  

with  o ther   and  f u r t h e r   o b j e c t s ,   advan tages ,   and  c a p a b i l i t i e s  

t h e r e o f ,   r e f e r e n c e   is  made  to  the  fo l lowing   d i s c l o s u r e   and  appended 

claims  taken  in  c o n j u n c t i o n   with  the  a b o v e - d e s c r i b e d   d r a w i n g s .  

R e f e r r i n g   to  the  drawings  with  g r e a t e r   p a r t i c u l a r i t y ,   FIG.  1 .  

shows  a  l i g h t - s o u r c e   capsu le   con ta inment   device  2  compr i s ing   s h i e l d  

1,  con ta inmen t   means  3 ,   and  mounting  means  5.  Shie ld   1  is  a 

l i g h t - t r a n s m i s s i v e   c y l i n d e r .   Containment  means  3  is  a  l o o s e l y   woven 



wire  mesh  4  which  is  wrapped  around  and  s u b s t a n t i a l l y   s u r r o u n d s  

sh ie ld   1.  Mesh  4  may  be  sewn  or  c o n s t r u c t e d   such  t ha t   the  mesh 

forms  a  c o n t i n u o u s   c y l i n d e r   around  the  e x t e r i o r   of  s h i e l d   1 .  

Mounting  means  5  comprises   two  metal  s t r a p s   6  which  secure   mesh  4  t o  

sh ie ld   1.  Metal  s t r a p s   6  may  be  bound  by  a p p r o p r i a t e   means,  such  as  

welding  or  c l a m p i n g .  

FIG.  2  shows  an  a l t e r n a t e   embodiment  of  l i g h t - s o u r c e   c a p s u l e  

conta inment   dev ice   2  compr is ing   s h i e l d   9,  con ta inment   means  11,  and 

mounting  means  13.  Shie ld   9  compr i ses   l i g h t - t r a n s m i s s i v e   c y l i n d e r  

15  and  dome  17  fused  into  a  s i n g l e   l i g h t - t r a n s m i s s i v e   body.  T h e r e  

is  a  c i r c u l a r   opening  19  at  the  base  of  s h i e l d   9.  Containment   means 

11  is  a  l oose ly -woven   wire  mesh  12  which  sur rounds   s h i e l d   9 

l a t e r a l l y   and  about  dome  17.  Mesh  12  may  be  sewn  or  c o n s t r u c t e d  

such  tha t   the  mesh  forms  a  c o n t i n u o u s   e n c l o s u r e   around  the  e x t e r i o r  

of  sh ie ld   9  everywhere   except  in  the  v i c i n i t y   of  opening  1 9 .  

Mounting  means  13  comprises   a  metal  s t r a p   14.  Mesh  12  may  b e  

secure ly   mounted  to  sh i e ld   9  with  s t r a p   14.  ' S t r a p   14  may  be  bound 

by  a p p r o p r i a t e   means,  such  as  welding  or  c l a m p i n g .  

FIG  3  shows  a  lamp  8  with  l i g h t - s o u r c e   con ta inment   device   2 .  

Lamp  8  compr ises   outer   envelope  21,  l i g h t - s o u r c e   capsu le   23,  s tem 

25,  sh ie ld   1,  con ta inmen t   means  3,  and  mounting  means  5.  In  t h e  

embodiment  of  FIG.  3,  lamp  8  is  an  arc  d i s c h a r g e   lamp  and 

l i g h t - s o u r c e   capsu le   23  is  a  doub le -ended   arc  tube  24.  Con ta inmen t  

device  2,  compr i s ing   s h i e l d - 1 ,  c o n t a i n m e n t   means  3,  and  moun t ing  

means  5,  is  the  i d e n t i c a l   embodiment  shown  in  FIG.  1  a b o v e .  

Containment  device   2  is  m e c h a n i c a l l y   mounted  wi th in   outer   e n v e l o p e  

21  to  lamp  mount  33  by  means  of  suppor t   wires  31  such  t h a t  

containment   dev ice   2  s u b s t a n t i a l l y   su r rounds   arc  tube  24  l a t e r a l l y .  

Strap  10,  being  the  c l o se r   of  the  two  s t r a p s   of  mounting  means  5  t o  

lamp  mount  33,  is  r i g i d l y   f a s t e n e d   to  suppor t   wires  31.  S u p p o r t  

wires  31  are  r i g i d l y   f a s t e n e d   to  lamp  mount  33.  Lamp  mount  33  i s  

mounted  on  stem  25.  Rigid  mechanical   f a s t e n i n g   may  be  a c c o m p l i s h e d  

by  welding,   c l a m p i n g , - o r   o ther   s u i t a b l e   m e a n s .  



In  the  event   arc  tube  24  b u r s t s ,   s h i e l d   1  wi l l   absorb  a 

s u b s t a n t i a l   p o r t i o n   of  the  shards   and  energy   emanating  from  such  

bu r s t .   F r e q u e n t l y ,   s h i e l d   1  wil l   be  s h a t t e r e d   by  the  e f f e c t s   of  t h e  

bu r s t .   At  t h i s   p o i n t ,   mesh  4  is  c r i t i c a l .   Mesh  4  w i l l  

s u b s t a n t i a l l y   r e s t r i c t   shards   of  s h i e l d   1  and  shards  of  arc  tube  24 

from  s h a t t e r i n g   outer   envelope  21.  Thus,  the  p r o t e c t i o n   aga ins t   t h e  

p o s s i b i l i t y   of  a  l amp-con ta inmen t   f a i l u r e   has  been  s i g n i f i c a n t l y  

improved.  

FIG.  4  shows  an  en l a rged   p a r t i a l   view  of  mesh  4.  The  s t i t c h i n g  

of  the  mesh  is  a p p r o x i m a t e l y   squa re .   As  shown  in  the  d i a g r a m ,  

d i s t ance   x  is  s ize   of  the  s t i t c h .  

FIG.  5  shows  an  en l a rged   p a r t i a l   view  of  another   embodiment  o f  

containment   means  3  compr is ing   a  r i g i d   mesh  35.  This  type  of  mesh 

or  screen  is  well  known. 

In  the  embodiments  of  the  i n v e n t i o n   shown in   FIGS.  1,  2,  and  3 ,  

the  conta inment   means  is  e x t e r i o r   to  the  s h i e l d .   There  are  o t h e r  

embodiments  where  the  con ta inment   means  may  be  imbedded  in  t h e  

s h i e l d .  

In  some  embodiments ,   the  con ta inmen t   means  is  a  loose ly   woven 

wire  mesh.  In  o the r   embodiments,   the  c o n t a i n m e n t   means  may  be  a 

r i g id   mesh.  In  some  embodiments,   the  l o o s e l y   woven  mesh  may  be 

p r e f e r r ed   because   of  i t s   s u p e r i o r   e n e r g y - c o n t a i n i n g   c a p a b i l i t y .   In 

other   embodiments,   the  r i g i d   mesh  may  be  p r e f e r r e d   because  of  i t s  

t r a c t a b i l i t y   or  g r e a t e r   t r a n s m i s s i v e n e s s .  

It  is  d e s i r a b l e   t ha t   the  mesh  be  h i g h l y   t r a n s m i s s i v e   of  v i s i b l e  

l i gh t   s o  t h a t   t h e r e   will   be  a  minimal  e f f e c t   on  the  e f f i c a c y   of  t h e  

lamp.  A  c e r t a i n   p e r c e n t a g e   of  l i g h t   wil l   be  r e f l e c t e d   by  the  mesh 

on  the  l i g h t ' s   f i r s t   pass  through  the  s h i e l d .   A  por t ion  of  t h e  

r e f l e c t e d   l i g h t   wil l   be  u n o b s t r u c t e d   by  the  mesh  on  the  r e f l e c t e d  

l i g h t ' s   subsequen t   pass  or  passes  through  the  s h i e l d .   Thus,  the  n e t  

r educ t ion   in  luminous  e f f i c a c y   is  less   than  would  be  expected  by 

e s t ima t ing   the  p e r c e n t a g e   of  the  area  of  the  sh i e ld   covered  by  t h e  



mesh.  In  all   observed   ca ses ,   e f f i c a c y   was  reduced  by  less   than  5% 

due  to  the  p re sence   of  the  mesh.  Because  of  the  p a r t i a l   d i f f u s i o n  

caused  by  the  mesh,  lamps  with  mesh -con ta inmen t   dev ices   tend  to  have  

l e ss   g l a r e .  

The  s e l e c t i o n   of  c o n s t r u c t i o n   m a t e r i a l s   for  the  s h i e l d   and 

containment   means  is  h e a v i l y   i n f l u e n c e d   by  the  env i ronment   w i t h i n  

the  outer   envelope   during  o p e r a t i o n   of  the  lamp  and  i m m e d i a t e l y  

fo l lowing  a  bu r s t   of  the  l i g h t - s o u r c e   c a p s u l e .   During  lamp 

o p e r a t i o n ,   the  ambient  t e m p e r a t u r e   about  the  s h i e l d   and  c o n t a i m e n t  

means  may  be  in  excess   of  300°  C.  Upon  the  bur s t   of  t h e  

l i g h t - s o u r c e   c a p s u l e ,   the  ambient  p r e s s u r e   about  the  s h i e l d   and 

containment   means  may  be  in  the  ne ighborhood  of  30  a t m o s p h e r e s .  

Because  of  t h e i r   e x c e l l e n t   h i g h - t e m p e r a t u r e   p r o p e r t i e s   and 

t r a n s m i s s i v e n e s s ,   q u a r t z ,   fused  s i l i c a , .  P y r e x ,   and  hard  g lass   would 

be  s u i t a b l e   m a t e r i a l s   for  the  c o n s t r u c t i o n   of  the  s h i e l d .  

S t a i n l e s s - s t e e l   wire  with  a  high  chromium  con ten t   is  a  p r e f e r r e d  

mater ia l   for  the  c o n s t r u c t i o n   of  the  con ta inment   mesh  a n d . m o u n t i n g  

s trap  or  s t r a p s   because  of  i t s   s u p e r i o r   h i g h - t e m p e r a t u r e   p r o p e r t i e s ,  

r e l a t i v e l y   low  c o e f f i c i e n t   of  thermal  expans ion ,   good  r e s i s t a n c e   t o  

ox ida t ion   and  c o r r o s i o n ,   and  high  t e n s i l e   s t r e n g t h .  

In  embodiments  employing  a  con ta inment   mesh,  the  mesh  s i z e ,  

i . e . ,   the  number  of  s t i t c h e s   per  inch,  should  be  s e l e c t e d   such  t h a t  

the  mesh  will   con t a in   shards   with  mass  la rge   enough  to  be  l i k e l y   t o  

cause  a  r u p t u r e   of  the  outer   envelope  in  the  event  of  a  bu r s t   of  t h e  

l i g h t - s o u r c e   c a p s u l e .   Thus,  the  s e l e c t i o n   of  mesh  s ize   is  dependen t  

on  many  f a c t o r s ,   such  as  the  type  of  lamp,  the  p r o p e r t i e s   of  t h e  

l i g h t - s o u r c e   c a p s u l e ,   the  atmosphere  wi th in   the  c a p s u l e ,   the  type  o f  

mesh,  the  d iamete r   and  t e n s i l e   s t r e n g t h   of  the  wire  in  the  mesh,  e t c ,  

In  FIG.  3 ,   t he re   is  shown  an  arc  d i s c h a r g e   lamp  having  a 

double-ended  arc  tube  and  a  c y l i n d r i c a l   con ta inment   dev ice .   There  

are  equa l ly   f e a s i b l e   embodiments  where  arc  d i s c h a r g e   lamps  w i t h "  
double-ended  arc  tubes  employ  domed  con ta inment   dev ices   l ike   t h e  

device  shown  in  FIG.  2.  There  are  also  f e a s i b l e   embodiments  where 

arc  d i scha rge   lamps  with  s i n g l e - e n d e d   arc  tubes  employ  domed 



conta inment   d e v i c e s .   All  of  the  b e n e f i t s   and  v a r i a t i o n s   o f  

embodiments  t h a t   have  been  d i s c l o s e d   with  r e s p e c t   to  arc  d i s c h a r g e  

lamps  apply  with  equal  e f f e c t i v e n e s s   and  v a l i d i t y   to  t u n g s t e n  

halogen  lamps  and  more  g e n e r a l l y   to  any  e l e c t r i c   lamps  having  a 

l i g h t - s o u r c e   capsu le   w i th in   an  ou te r   enve lope   where  the  p o s s i b i l i t y  

of  l amp-con t a inmen t   f a i l u r e   e x i s t s .  

Several   example  lamps  were  c o n s t r u c t e d .   Each  lamp  employed  a 

quar tz   s h i e l d .   The  con ta inmen t   means  was  a  l o o s e l y   woven  wire  mesh 

su r round ing   the  s h i e l d .   Mesh  s i ze s   ranged  from  8  to  20  s t i t c h e s   p e r  

inch.   The  mesh  was  c o n s t r u c t e d   of  s t a i n l e s s - s t e e l   wire  having  a 

d iameter   of  a p p r o x i m a t e l y   .005  i n c h e s .   The  mounting  means  compr ised  

one  or  t w o  . s t a i n l e s s - s t e e l   s t r a p s .  

In  some  embodiments  of  the  i n v e n t i o n ,   the  mounting  means  f o r  

secur ing   the  con ta inmen t   means  t o  t h e   s h i e l d   may  be  i nhe ren t   in  t h e  

sh i e ld   or  con t a inmen t   means.  One  example  is  an  embodiment  where in  

the  con ta inmen t   means  is  imbedded  in  the  s h i e l d .   Another  example  i s  

an  embodiment  wherein  the  con ta inmen t   means  is  secured  to  the  s h i e l d  

by  means  of  e l a s t i c   or  adhes ive   f o r c e s   e x e r t e d   by  the  c o n t a i n m e n t  

means  i t s e l f .  

Thus,  t h e r e   is  p rovided   a  l i g h t - s o u r c e   capsu le   c o n t a i n m e n t  

device  and  a  lamp  employing  such  a  dev ice   which  p r o v i d e  

s u b s t a n t i a l l y   improved  o p e r a t i o n a l   s a f e t y   c h a r a c t e r i s t i c s .  

While  t h e r e   have  been  shown  and  d e s c r i b e d   what  are  at  p r e s e n t  

c o n s i d e r e d   to  be  the  p r e f e r r e d   embodiments  of  the  i n v e n t i o n ,   i t   w i l l  

be  apparen t   to  those  s k i l l e d   in  the  a r t   t h a t   va r ious   changes  and 

m o d i f i c a t i o n s   can  be  made  here in   w i t h o u t   d e p a r t i n g   from  the  scope  o f  

the  i n v e n t i o n   as  de f ined   by  the  appended  c l a i m s .  



 1 .   A  l i g h t - s o u r c e   capsu le   con ta inment   device  c o m p r i s i n g :  

(a)  a  s h i e l d   having  a  l i g h t - t r a n s m i s s i v e   body  e n c l o s i n g   a 

c a v i t y ,   said  body  having  at  l e a s t   one  opening  t h e r e i n ;  

(b)  c o n t a i n m e n t   means  for  s u b s t a n t i a l l y   c o n t a i n i n g   s h a r d s  

of  said  s h i e l d ,   sa id   con ta inment   means  having  a  minimal  e f f e c t   on 

the  t r a n s m i s s i v e n e s s   of  said  s h i e l d ;   and 

(c)  mounting  means  for  mounting  said  con ta inment   means 

o p e r a t i v e l y   with  r e s p e c t   to  said  s h i e l d .  

2.  The  l i g h t - s o u r c e   capsule   conta inment   device  of  Claim  1 

wherein  said  c o n t a i n m e n t   means  is  a  mesh  s u b s t a n t i a l l y   s u r r o u n d i n g  

said  s h i e l d .  

3.  The  l i g h t - s o u r c e   capsule   conta inment   device  of  Claim  2 

wherein  said  mesh  is  mounted  on  said  s h i e l d .  

4.  The  l i g h t - s o u r c e   capsule   conta inment   device  of  Claim  3 

wherein  said  mesh  is  made  s u b s t a n t i a l l y   of  metal  w i r e .  

5.  The  l i g h t - s o u r c e   capsule   conta inment   device  of  Claim  4 

wherein  said  mesh  is  l o o s e l y   woven. 

6.  The  l i g h t - s o u r c e   capsule   conta inment   device  of  Claim  5 

wherein  said  mesh  is  made  s u b s t a n t i a l l y   of  s t a i n l e s s - s t e e l   w i r e .  

7.  The  l i g h t - s o u r c e   capsule   conta inment   device  of  Claim  6 

wherein  said  s h i e l d   is  made  of  quar tz   g l a s s .  

8.  The  l i g h t - s o u r c e   capsule   conta inment   device  of  Claim  7 

wherein  said  s h i e l d   has  a  t u b u l a r   body  with  two  opposed  e n d s  

t h e r e o f ,   said  t u b u l a r   body  having  an  opening  at  each  s a i d ' e n d 7  



9.  A  lamp. having  a  l i g h t - s o u r c e   capsule   con ta inment   d e v i c e  

c o m p r i s i n g :  

(a)  an  ou te r   e n v e l o p e ;  

(b)  a  l i g h t - s o u r c e   c a p s u l e ;  

(c)  a  stem  for  mounting  sa id   l i g h t - s o u r c e   capsu le   w i t h i n  

said  ou t e r   e n v e l o p e ;  

(d)  a  s h i e l d   having  a  l i g h t - t r a n s m i s s i v e   body  enc lo s ing   a 

c a v i t y ,   sa id   body  having  at  l e a s t   one  opening  t h e r e i n ,   said  s h i e l d  

being  mounted  on  said  stem  such  t h a t   said  l i g h t - s o u r c e   capsu le   i s  

s u b s t a n t i a l l y   con ta ined   w i th in   sa id   c a v i t y   of  said  s h i e l d ;  

(e)  con ta inment   means  for   s u b s t a n t i a l l y   r e s t r i c t i n g   s h a r d s  

of  said  s h i e l d   and  shards   of  said  l i g h t - s o u r c e   capsule   f r o m  

c o l l i d i n g   with  and  s h a t t e r i n g   sa id   ou te r   envelope  in  the  event  s a i d  

l i g h t - s o u r c e   capsu le   b u r s t s   c aus ing   the  s h a t t e r i n g   of  said  s h i e l d ,  

said  c o n t a i n m e n t   means  having  a  minimal  e f f e c t   on  the  e f f i c a c y   o f  

said  lamp;  and 

(f)  mounting  means  for   mounting  said  con ta inment   means 

o p e r a t i v e l y   with  r e s p e c t   to  s a i d  s h i e l d .  

10.  The  lamp  of  Claim  9  where in   s a i d  c o n t a i n m e n t   means  is  a 

mesh  s u b s t a n t i a l l y   s u r r o u n d i n g  s a i d   s h i e l d .  

11.  The  lamp  of  Claim  10  where in   said  mesh  is  mounted  on  s a i d  

s h i e l d .  

12.  The  lamp  of  Claim  11  where in   said  mesh  is  made 

s u b s t a n t i a l l y   of  metal  w i r e .  

13.  The  lamp  of  Claim  12  where in   said  mesh  is  l o o s e l y   woven. 

14.  The  lamp  of  Claim  13  wherein   said  mesh  is  made 

s u b s t a n t i a l l y   of  s t a i n l e s s - s t e e l   w i r e .  

15.  The  lamp  of  Claim  14  where in   said  sh i e ld   is  made  of  q u a r t z  

g l a s s .  



16.  The  lamp  of  Claim  15  where in   said  sh i e ld   has  a  t u b u l a r   body 
with  two  opposed  ends  t h e r e o f ,   sa id   t u b u l a r   body  having  an  o p e n i n g  
at  each  said  end .  
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