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Description 

The  invention  relates  to  a  method  of  adjusting  the 
mutual  separation  of  the  overlapping  metallic  cantilever 
members  within  the  vitreous  envelope  of  a  reed  switch. 

In  a  reed  switch,  two  lightweight  metallic  rods  are 
hermetically  sealed  through  opposite  ends  of  an  elon- 
gated  hollow  glass  tube  in  such  a  manner  that  they  ex- 
tend  substantially  parallel  to  the  longitudinal  axis  of  the 
tube.  A  portion  of  each  rod  within  the  tube  is  flattened 
out,  and  these  flattened  portions  (referred  to  as  "reeds") 
are  mutually  positioned  in  such  a  way  as  to  face  each 
other  across  a  narrow  intervening  gap  (of  the  order  of  a 
fraction  of  a  millimeter)  and  to  overlap  each  other.  Each 
rod  behaves  as  a  cantilever,  since  it  is  fixed  at  one  end 
into  the  wall  of  the  glass  tube,  but  is  free  at  its  flattened 
end.  A  portion  of  each  rod  protrudes  outward  through 
the  wall  of  the  tube,  to  facilitate  electrical  contact  with 
the  portion  located  within  the  tube. 

The  rods,  or  at  least  their  flattened  portions,  com- 
prise  a  soft-magnetic  material  such  as  NiFe.  Under  the 
influence  of  an  appropriate  external  magnetic  field, 
which  can  penetrate  the  vitreous  tube,  the  flattened  por- 
tions  thus  become  magnetised  and  mutually  attracted, 
and  will  converge  and  physically  contact  one  another  if 
the  external  field  is  strong  enough.  In  this  way,  the  as- 
sembly  can  act  as  a  magnetically-triggered  electrical 
switch.  Moreover,  if  the  required  magnetic  field  is  gen- 
erated  by  an  electrical  coil  wrapped  around  the  glass 
tube,  then  the  reed  switch  can  be  used  as  an  electrical 
relay. 

The  value  of  the  external  magnetic  field  strength  at 
which  the  reeds  are  caused  to  contact  each  other  is  re- 
ferred  to  as  the  AW-value  of  the  reed  switch.  The  term 
"AW"  is  an  abbreviation  for  "Ampere  Winding",  in  refer- 
ence  to  the  fact  that  the  magnetic  field  strength  gener- 
ated  along  the  longitudinal  axis  of  a  current-carrying  coil 
is  determined  both  by  the  magnitude  of  the  electrical 
current  in  the  coil  and  by  the  fashion  in  which  the  coil  is 
wound  (number  of  turns  per  axial  unit  of  length,  and  the 
radius  of  the  turns).  The  AW-value  of  the  reed  switch  is 
inter  alia  a  sensitive  function  of  the  size  of  the  gap  be- 
tween  the  flattened  portions. 

Reed  switches  are  usually  manufactured  in  batches 
according  to  the  specifications  of  a  given  customer,  and 
a  particular  customer's  stipulated  admissible  range  of 
AW-values  is  generally  the  most  crucial  quality-control 
factor  in  meeting  each  order.  Despite  exercising  the 
greatest  of  care  and  accuracy  in  the  manufacturing 
process,  however,  the  very  nature  of  the  reed  switch  it- 
self  results  in  inevitable  deviations  from  the  desired  gap- 
value  (and  thus  AW-value)  for  a  given  batch,  since  au- 
tomated  sealing  of  lightweight  and  easily-pliable  metal- 
lic  rods  into  the  walls  of  a  tiny  glass  envelope  can  hardly 
be  expected  to  occur  with  an  absolute  guarantee  of  a 
strictly  maintained  mutual  orientation,  degree  of  overlap 
and  intervening  gap.  As  a  result,  a  typical  batch  of  reed 
switches  will  demonstrate  a  (Gaussian)  distribution  of 

gap-values  around  the  intended  gap-value. 
Such  a  distribution  of  gap-values  is  obviously 

wasteful,  since  only  a  limited  fraction  of  the  obtained  val- 
ues  will  correspond  to  an  AW-value  which  is  acceptable 

5  for  a  particular  customer.  The  manufacturer  is  therefore 
generally  required  to  make  each  given  batch  much  larg- 
er  than  the  corresponding  actual  order-size,  to  pick  out 
a  sufficient  quantity  of  switches  within  given  specifica- 
tions,  and  to  sort,  label  and  store  the  remaining  "reject- 

10  ed"  switches  in  the  hope  that  they  can  be  used  to  fill 
another  order.  Such  a  scenario  is  highly  uneconomic. 

It  is  known  to  adjust  the  gap  of  reed  switches  by 
means  of  high  frequency  inductive  heating,  see  DE-A- 
2  027  813,  and  by  magnetic  bending,  see  US-A-4  179 

is  798. 
It  is  an  object  of  the  invention  to  provide  a  method 

by  which  the  gap-value  of  a  reed  switch  can  be  accu- 
rately  and  controllably  adjusted  subsequent  to  the 
switch's  manufacture.  It  is  a  further  object  of  the  inven- 

20  tion  that  such  a  method  should  lend  itself  to  an  automat- 
ed  enaction-and-check  procedure.  It  is  yet  another  ob- 
ject  of  the  invention  that  the  obtained  method  should  be 
relatively  quick  and  cheap  in  practice,  in  the  interests  of 
competitive  pricing. 

25  These  and  other  objects  are  achieved  in  a  method 
of  adjusting  the  mutual  separation  of  the  overlapping 
metallic  cantilever  members  within  the  vitreous  enve- 
lope  of  a  reed  switch,  characterised  in  that  a  beam  of 
radiant  energy  to  which  the  envelope  is  substantially 

30  transparent  is  directed  for  a  controlled  period  of  time 
through  the  envelope  onto  a  localised  area  of  at  least 
one  of  the  members,  thereby  effecting  permanent  ther- 
mally-induced  bending  of  that  member  about  the  irradi- 
ated  area. 

35  In  experiments  leading  to  the  invention,  the  inven- 
tors  directed  a  controlled,  sharply-focused  burst  of  laser 
radiation  through  the  glass  envelope  of  a  reed  switch 
and  onto  the  "back"  of  one  of  the  reeds  therewithin,  i.e. 
onto  that  surface  of  the  flattened  portion  facing  away 

40  from  the  opposing  reed.  The  metallic  material  in  the 
highly-localised  irradiated  area  was  hereby  abruptly 
heated  and  caused  to  expand,  forcing  the  reed-back  to 
temporarily  bend  away  from  the  irradiating  beam.  Upon 
subsequent  cooling,  however,  the  reed-back  bent  back 

45  through  its  original  position,  and  became  permanently 
bent  towards  the  original  line  of  the  irradiating  beam.  It 
is  postulated  that  this  change  in  bending-direction  was 
caused  by  the  occurrence  of  plastic  deformation  in  the 
metallic  material  within  the  irradiated  area,  whereby 

so  cooling  of  the  irradiated  material  caused  it  to  undergo  a 
net  contraction. 

The  bending  of  one  of  the  reed-backs  relative  to  the 
other  in  this  manner  causes  a  direct  increase  in  the  sep- 
aration  of  the  flattened  portions,  i.e.  in  the  assembly's 

55  switch-gap.  In  practice,  this  increase  is  generally  of  the 
order  of  a  few  microns,  but  seeing  as  the  original  switch- 
gap  is  only  of  the  order  of  a  fraction  of  a  millimeter,  such 
an  increase  can  represent  at  least  a  few  per  cent  of  the 

2 
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original  switch-gap  (and  commonly  as  much  as  15-20%, 
or  more). 

Needless  to  say,  the  same  method  can  also  be  suc- 
cessfully  used  to  obtain  a  decrease  in  the  switch-gap, 
by  directing  the  irradiating  beam  onto  the  "front"  of  one 
of  the  reeds  (i.e.  onto  that  surface  of  the  flattened  portion 
facing  toward  the  opposing  reed)  instead  of  onto  its 
back.  This  is  made  possible  by  the  fact  that  the  flattened 
portions  (generally)  only  overlap  to  a  slight  extent,  so 
that  a  relatively  large  portion  of  each  can  be  accessed 
from  all  sides. 

The  obtained  change  Ag  in  the  gap-value  can  be 
tailored  by  appropriate  choice  of  a  number  of  parame- 
ters.  These  include: 

The  energy  fluence  E;  of  the  employed  irradiating 
beam; 
The  wavelength  of  the  radiation  in  the  beam; 
The  area  A;  of  the  localised  irradiated  region  on  the 
reed,  determined  by  the  extent  to  which  the  irradi- 
ating  beam  is  focused  onto  the  reed  surface.  This 
in  turn  affects  the  delivered  power  per  unit  area; 
The  longitudinal  distance  X;  of  the  localised  irradiat- 
ed  area  from  the  reed's  free  extremity,  within  the 
plane  of  the  flattened  portion; 
The  lateral  distance  y;  of  the  localised  irradiated  ar- 
ea  from  the  reed's  longitudinal  axis,  within  the  plane 
of  the  flattened  portion; 
The  duration  T;  of  the  irradiation. 

The  inventors  have  observed  that,  in  general: 

(1  )  The  larger  the  value  of  xh  the  larger  will  be  the 
value  of  Ag.  As  a  rule,  the  angle  a  through  which 
the  reed  is  caused  to  bend  away  from  its  longitudi- 
nal  axis  is  independent  of  xh  so  that  Ag  is  approxi- 
mately  proportional  to  X;  w'athe  relationship  Ag^ax; 
(this  relationship  holds  with  a  high  degree  of  accu- 
racy  for  relatively  small  values  of  a  (less  than  about 
1  0°)  and  for  values  of  X;  which  significantly  exceed 
the  amount  of  longitudinal  overlap  of  the  reeds  (by 
about  a  factor  of  ten,  or  more);  such  requirements 
are  easily  met  in  common  practice); 
(2)  There  is  an  essentially  linear  relationship  be- 
tween  a  and  Eh  up  to  a  certain  threshold  value. 

A  particular  embodiment  of  the  inventive  method  is 
characterised  in  that  the  beam  of  radiant  energy  is  em- 
bodied  as  a  pulsed  laser  beam.  By  pulsing  the  beam, 
its  energy  content  is  concentrated  into  successive  short 
bursts,  in  which  the  delivered  power  is  consequently 
much  greater  than  in  the  case  of  a  continuous  energy 
output.  This  is  of  advantage  in  view  of  the  observation 
made  under  point  (2)  above.  Particularly  suitable  puls- 
ing  for  this  purpose  can  be  achieved,  for  example,  by 
optically  pumping  the  employed  laser  device  with  a  flash 
source. 

It  should  be  noted  in  this  context  that  use  of  too  high 

a  laser  fluence  can  have  a  detrimental  effect  on  the  qual- 
ity  of  the  inventive  adjustment  procedure.  For  example, 
it  has  been  observed  in  optimisation  tests  that  delivery 
of  excessive  laser  power  to  the  reed  surface  can  cause 

5  significant  evaporation  of  metallic  material  in  and 
around  the  irradiated  area.  Subsequent  precipitation  of 
such  evaporated  material  onto  the  reed's  contact-sur- 
face  can  cause  formation  of  highly-undesirable  "point 
contacts"  thereupon,  with  the  attendant  risk  of  arc  -over 

10  during  switch-closure.  On  the  other  hand,  however,  too 
low  a  laser  fluence  will  not  have  the  desired  effect,  since 
it  will  not  produce  sufficient  heating  of  the  reed  to  induce 
the  desired  localised  plastic  deformation. 

In  a  further  embodiment  of  the  inventive  method  in 
is  which  irradiation  is  conducted  with  a  pulsed  laser  beam, 

the  pulse-length  of  the  employed  laser  radiation  is  cho- 
sen  to  lie  in  the  range  0.  1  -2.0  ms,  and  the  delivered  ra- 
diative  energy  per  pulse  is  chosen  to  lie  in  the  range 
0.05-1  .0  J.  Values  within  these  ranges  typically  result  in 

20  Ag-adjustments  of  the  order  of  10-20%  per  radiative 
"shot"  (for  X;  in  the  range  0.5-4.5  mm),  with  negligible 
production  of  evaporated  metallic  material.  Ag-adjust- 
ments  of  this  size  are  quite  practical,  since  smaller  ad- 
justments  (e.g.  5%)  generally  fall  within  the  tolerances 

25  quoted  by  the  customer  anyway. 
The  manner  in  which  the  reed  bends  under  the  in- 

fluence  of  irradiation  is  inter  alia  a  function  of  y;.  When 
yi  is  zero  (i.e.  when  the  reed  is  irradiated  at  some  point 
along  its  longitudinal  axis),  the  bending  motion  of  the 

30  reed  occurs  linearly  in  a  direction  substantially  perpen- 
dicular  to  the  plane  of  the  flattened  portion.  However, 
when  y;  has  a  value  other  than  zero  (i.e.  when  the  reed 
is  irradiated  at  a  point  to  one  side  of  its  longitudinal  axis), 
the  bending  motion  of  the  reed  will  additionally  contain 

35  a  degree  of  torsion  about  the  longitudinal  axis.  Such  tor- 
sion  decreases  the  homogeneity  of  the  switch-gap, 
since  it  causes  one  edge  of  the  irradiated  flattened  por- 
tion  to  be  twisted  towards  the  opposing  reed,  whilst  the 
facing  edge  is  twisted  away  from  the  opposing  reed. 

40  However,  this  effect  can  be  prevented  by  ensuring  that 
the  reed  is  irradiated  symmetrically  with  respect  to  its 
longitudinal  axis,  e.g.  by  successively  (or  simultaneous- 
ly)  irradiating  it  at  two  points  which  are  mirror  images  of 
one  another  in  the  longitudinal  axis. 

45  The  homogeneity  of  the  change  Ag  in  the  switch- 
gap  improves  even  further  when  the  irradiated  region 
on  the  reed's  surface  extends  across  the  full  width  of  the 
reed  (measured  substantially  at  right  angles  to  the 
reed's  longitudinal  axis).  One  way  of  achieving  such  ir- 

50  radiation  is  to  quickly  scan  a  sharply  focused  laser  beam 
across  the  width  of  the  reed,  thereby  creating  a  narrow 
"score  mark"  instead  of  a  spot-like  burn.  Experiments 
have  shown  that,  for  this  purpose,  typically  suitable  scan 
speeds  of  the  laser  beam  across  the  reed  surface  gen- 

55  erally  lie  in  the  range  20-600  mm/s. 
In  the  manufacturing  process  of  a  typical  reed 

switch,  heat  from  an  infra-red  lamp  is  employed  to 
achieve  sealing  of  the  metallic  cantilever  members  into 

3 
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the  glass  envelope.  The  vitreous  material  of  the  enve- 
lope  is  therefore  generally  green  in  colour,  so  as  to  max- 
imise  its  coefficient  of  absorption  at  infra-red  wave- 
lengths.  In  the  case  of  such  a  reed  switch,  an  advanta- 
geous  embodiment  of  the  inventive  method  is  charac- 
terised  in  that  the  employed  laser  radiation  has  a  wave- 
length  in  the  range  525-540  nm,  to  which  the  commonly 
used  green  glasses  are  highly  transparent.  Radiation  of 
this  wavelength,  and  of  sufficient  intensity,  can  be  con- 
veniently  derived  from  a  (pulsed)  frequency-doubled 
Nd:YAG  laser,  for  example. 

It  has  already  been  explained  that  the  induced  al- 
teration  Ag  of  the  switch  gap  is  dependent  upon  the  ge- 
ometrical  positioning  of  the  localised  irradiated  area  on 
the  reed,  inter  alia  w'athe  parameters  X;  and  y;.  In  order 
to  ensure  maximum  accuracy  of  adjustment,  while  yet 
allowing  optimum  flexibility  and  the  opportunity  to  adjust 
variably  on  the  basis  of  feed-back  measurements,  the 
inventors  have  developed  an  apparatus  for  accurately 
positioning  the  reed  switch  with  respect  to  the  irradiating 
beam.  This  apparatus  employs  an  electromagnetic  coil 
both  to  orient  the  reed  switch  and  to  determine  its  AW- 
value,  whilst  a  television  camera  is  used  to  accurately 
aim  the  irradiating  beam  with  respect  to  the  reed's  free 
extremity  (thereby  determining  xh  and  ultimately  a).  Ex- 
ploiting  the  essentially  linear  dependence  of  a  on  Eh  the 
fact  that  Ag  =  aXj,  and  the  ultimate  dependence  of  the 
(measured)  AW-value  on  Ag,  the  power  and  position  of 
a  single  (or  multiple)  laser  shot  required  to  produce  a 
desired  AW-value  can  be  (automatically)  calculated,  the 
actual  result  of  such  a  shot  can  subsequently  be  com- 
pared  with  expectations  via  feedback  measurements, 
and  any  necessary  supplementary  shots  can  then  be 
made.  This  entire  procedure  therefore  lends  itself  to 
fast,  automated  enaction. 

The  invention  and  its  attendant  advantages  will  be 
further  elucidated  with  the  aid  of  exemplary  embodi- 
ments  and  the  accompanying  schematic  drawings,  not 
all  of  uniform  scale,  whereby: 

Figure  1  shows  an  elevation  of  a  reed  switch  in 
which  the  switch-gap  has  been  adjusted  using  a 
method  in  accordance  with  the  present  invention; 
Figure  2  is  a  plan  view  of  the  subject  of  Figure  1  ; 
Figure  3  depicts  a  detail  of  Figure  1  ; 
Figure  4  shows  a  plan  view  of  Figure  3. 

Embodiment  1 

Figures  1-4  render  various  views  of  a  reed  switch 
whose  switch-gap  has  been  adjusted  in  accordance 
with  the  current  inventive  method.  Corresponding  fea- 
tures  in  the  various  Figures  are  denoted  by  identical  ref- 
erence  symbols.  The  Figures  are  not  drawn  to  scale,  so 
as  to  facilitate  clear  illustration  of  the  various  aspects  of 
the  inventive  method. 

Figure  1  shows  an  elevation  of  a  reed  switch  1  in 
which  the  switch-gap  has  been  adjusted  using  the  meth- 

od  according  to  the  invention.  The  switch  1  comprises 
an  oblong  green  glass  envelope  3  (in  practice,  of  the 
order  of  10  mm  long)  into  which  two  metallic  cantilever 
members  5,  7  have  been  sealed  at  opposite  ends. 

5  These  members  5,  7  are  comprised  of  a  soft-magnetic 
NiFe  alloy  (permalloy).  They  are  substantially  parallel, 
and  have  flattened  portions  9,  11  which  overlap  in  the 
region  17.  Also  depicted  are  the  longitudinal  axes  13, 
15  of  the  respective  members  5,  7.  Figure  2,  renders  a 

10  plan  view  of  the  same  reed  switch  1  . 
Figure  3  depicts  the  central  region  of  Figure  1  in 

more  detail.  As  here  illustrated,  the  switch  is  in  its  re- 
laxed  state,  with  an  open  gap  between  the  flattened  por- 
tions  9,  11.  Each  of  these  portions  9,  11  has  a  "back" 

is  surface  9a,  11a  and  a  "front"  surface  9b,  11b.  The  min- 
imum  separation  of  the  front  surfaces  9b  and  1  1  b,  meas- 
ured  perpendicular  to  the  (local)  plane  of  one  of  these 
surfaces,  defines  the  size  (value)  of  the  switch-gap. 

As  here  depicted,  the  portions  9,  11  had  an  original 
20  switch-gap  of  size  g,  but  this  has  since  been  increased 

by  an  amount  Ag  using  the  inventive  method.  To  this 
end,  a  localised  region  of  the  back  surface  11a  was  brief- 
ly  irradiated  at  a  location  p  situated  at  a  distance  X;  from 
the  free  extremity  1  9  of  the  flattened  portion  11,  thereby 

25  causing  the  free  end  of  the  portion  11  to  bend  slightly 
about  point  p  through  an  angle  a  with  respect  to  the  lon- 
gitudinal  axis  1  5,  in  a  direction  away  from  opposing  por- 
tion  9.  The  irradiating  beam  21  is  here  schematically  il- 
lustrated  via  a  dashed  outline. 

30  A  further  possibility  is  to  irradiate  a  localised  region 
of  the  front  surface  11b  of  the  portion  11  ,  in  which  case 
the  free  end  of  that  portion  11  can  be  caused  to  bend 
towards  the  opposing  portion  9. 

Figure  4  renders  a  (partial)  plan  view  of  the  flattened 
35  portions  9,  11  as  depicted  in  Figure  3.  In  particular,  the 

mark  23  made  by  the  irradiating  beam  21  is  schemati- 
cally  depicted.  In  this  specific  case,  the  mark  23  extends 
across  the  full  width  of  the  reed-back  11a  along  the  axis 
25,  and  was  made  by  rapidly  drawing  the  (sharply  fo- 

40  cused)  irradiating  beam  21  across  the  surface  11  a  along 
the  axis  25. 

As  an  alternative  to  the  score  mark  23,  the  reed- 
back  11a  can  also  be  irradiated  at  one  or  more  distinct 
points  along  the  axis  25.  It  is  then  preferable  to  position 

45  these  points  symmetrically  with  respect  to  the  longitudi- 
nal  axis  15,  e.g.  by  irradiating  at  a  single  point  at  the 
intersection  of  axes  15  and  25,  or  by  irradiating  at  two 
points  on  the  axis  25  which  are  mirror  images  of  each 
other  in  the  axis  15,  etc. 

50 
Embodiment  2 

In  a  type  RI-23  reed  switch,  commercially  supplied 
by  Philips  Electronics,  the  glass  tube  3  has  a  length  of 

55  about  1  4  mm  and  a  diameter  of  about  2.5  mm.  The  flat- 
tened  portions  9,  11  are  each  approximately  4.5  mm 
long,  1.2  mm  wide  and  0.15  mm  thick.  The  amount  of 
longitudinal  overlap  17  is  about  0.2  mm,  and  the  gap- 

4 
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value  g  is  approximately  30  urn  (depending  on  the  exact 
specifications  of  a  given  batch). 

While  testing  the  inventive  method  upon  a  series  of 
such  reed  switches  from  a  single  batch,  the  inventors 
irradiated  the  back  1  1  a  of  each  flattened  portion  1  1  using 
a  beam  21  from  a  frequency-doubled  Nd:YAG  laser,  with 
a  wavelength  of  532  nm  and  a  pulse-length  of  0.5  ms. 
The  beam  21  was  focused  to  an  approximate  diameter 
of  200  urn,  and  each  reed  switch  was  subjected  to  a 
single  "shot"  at  some  point  along  its  longitudinal  axis  1  5. 

By  plotting  the  obtained  bending-angle  a  against 
the  delivered  radiative  energy  E  per  shot,  it  was  ob- 
served  that,  for  the  particular  batch  of  reed  switches  in 
question: 

a  =  (29.3  X  E)  -2.4  (1) 

wherein  a  is  expressed  in  mrad  and  E  is  expressed  in 
J.  The  value  of  X;  required  to  obtain  a  particular  gap- 
increase  Ag  could  then  be  calculated  using  the  formula: 

wherein  X;  and  Ag  are  both  expressed  in  mm  (for  exam- 
ple). 

For  E  =  0.25  J,  say,  the  corresponding  value  of  a  is 
approximately  4.9  mrad,  according  to  formula  (1  ).  In  or- 
der  to  obtain  a  50%  increase  in  g,  for  example,  irradia- 
tion  should  therefore  occur  at  a  longitudinal  distance  X; 
=  3.1  mm  from  the  free  extremity  19,  according  to  for- 
mula  (2).  The  obtained  gap-increase  Ag  is  then  4.9  mrad 
x  3.1  urn  =  15.2  urn,  which  is  about  50%  of  30  urn  (as 
required). 

Claims 

4.  A  method  according  to  Claims  2  or  3  whereby  the 
vitreous  envelope  has  a  green  colour,  characterised 
in  that  the  laser  radiation  has  a  wavelength  in  the 
range  525-540  nm  and  is  derived  from  a  frequency- 

5  doubled  Nd:YAG  laser. 

Patentanspriiche 

10  1.  Verfahren  zur  Regelung  des  Abstandes  zwischen 
den  sich  uberlappenden  metallischen  Biegefeder- 
elementen  in  der  Glashulle  eines  Reed-Schalters, 
dadurch  gekennzeichnet,  dal3  ein  Strahlungsener- 
giebundel,  fur  das  die  Hulle  im  Wesentlichen  trans- 

15  parent  ist,  wahrend  einer  bestimmten  Periode 
durch  die  Hulle  hindurch  auf  ein  bestimmtes  Gebiet 
wenigstens  eines  der  Elemente  gerichtet  wird,  wo- 
durch  dauerhaft  eine  thermisch  induzierte  Biegung 
dieses  Elementes  urn  das  bestrahlte  Gebiet  herum 

20  verursacht  wird. 

2.  Verfahren  nach  Anspruch  1  ,  dadurch  gekennzeich- 
net,  dal3  das  Strahlungsenergiebundel  als  gepul- 
stes  Laserbundel  ausgebildet  ist. 

25 
3.  Verfahren  nach  Anspruch  2,  dadurch  gekennzeich- 

net,  dal3  die  Impulslange  der  Laserstrahlung  in  dem 
Bereich  von  0,1  -  2,0  ms  gewahlt  ist  und  dal3  die 
gelieferte  Strahlungsenergie  je  Impuls  in  dem  Be- 

so  reich  von  0,05  -  1  ,0  J  gewahlt  ist. 

4.  Verfahren  nach  Anspruch  2  oder  3,  wobei  die  Glas- 
hulle  eine  grune  Farbe  hat,  dadurch  gekennzeich- 
net,  dal3  die  Laserstrahlung  eine  Wellenlange  im 

35  Bereich  von  525  -  540  nm  aufweist  und  von  einem 
in  der  Frequenz  verdoppelten  Nd:YAG-Laser  her- 
geleitet  wird. 

1  .  A  method  of  adjusting  the  mutual  separation  of  the 
overlapping  metallic  cantilever  members  within  the 
vitreous  envelope  of  a  reed  switch,  characterised  in 
that  a  beam  of  radiant  energy  to  which  the  envelope 
is  substantially  transparent  is  directed  for  a  control- 
led  period  of  time  through  the  envelope  onto  a  lo- 
calised  area  of  at  least  one  of  the  members,  thereby 
effecting  permanent  thermally-induced  bending  of 
that  member  about  the  irradiated  area. 

2.  A  method  according  to  Claim  1,  characterised  in 
that  the  beam  of  radiant  energy  is  embodied  as  a 
pulsed  laser  beam. 

3.  A  method  according  to  Claim  2,  characterised  in 
that  the  pulse-length  of  the  laser  radiation  is  chosen 
to  lie  in  the  range  0.  1  -2.0  ms,  and  that  the  delivered 
radiative  energy  per  pulse  is  chosen  to  lie  in  the 
range  0.05-1.0  J. 

40  Revendications 

1  .  Methode  de  reglage  de  I'ecartement  reciproque  des 
organes  metalliques  en  porte-a-faux  chevauchants 
a  I'interieur  de  I'enveloppe  vitreuse  d'un  commuta- 

45  teur  a  tiges,  caracterisee  en  ce  qu'un  faisceau 
d'energie  rayonnante,  a  regard  de  laquelle  I'enve- 
loppe  est  pour  I'essentiel  transparente,  est  dirige 
durant  un  intervalle  de  temps  regie  a  travers  ladite 
enveloppe  sur  une  zone  localisee  de  I'un  des  orga- 

so  nes  au  moins,  provoquant  ainsi  un  phage  perma- 
nent  induit  par  voie  thermique  de  cet  organe  au  ni- 
veau  de  la  zone  irradiee. 

2.  Methode  suivant  la  revendication  1  ,  caracterisee  en 
55  ce  que  le  faisceau  d'energie  rayonnante  consiste 

en  un  faisceau  laser  pulse. 

3.  Methode  suivant  la  revendication  2,  caracterisee  en 

5 
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ce  que  la  duree  d'impulsion  du  rayonnement  laser 
est  choisie  dans  I'intervalle  de  0,1  a  2,0  ms,  et  en 
ce  que  I'energie  rayonnante  delivree  par  impulsion 
est  choisie  dans  I'intervalle  de  0,05  a  1  ,0  J. 

5 
4.  Methode  suivant  la  revendication  2  ou  3  dans  la- 

quelle  I'enveloppe  vitreuse  possede  une  couleur 
verte,  caracterisee  en  ce  que  le  rayonnement  laser 
possede  une  longueur  d'onde  situee  dans  I'interval- 
le  de  525  a  540  nm  et  est  derive  d'un  laser  YAG  au  10 
Nd  a  double  frequence. 
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