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Description 

The  invention  relates  to  an  optical  apparatus 
comprising  a  base  member,  an  optical  source 
amp,  a  lamp  holder,  and  means  for  urging  the  5 
holder  against  the  base  member,  the  holder  being 
kinematically  mounted  on  the  base  member. 

Many  optical  instruments  require  the  use  of  a 
source  lamp  for  producing  radiation  in  a  selected 
wavelength  range.  An  example  of  such  an  instru-  10 
ment  is  an  absorption  photometer.  A  typical 
source  lamp  such  as  a  hollow  cathode  lamp  or  an 
electrodeless  discharge  lamp,  comprises  a  sub- 
stantially  cylindrical  glass  or  quartz  envelope.  The 
actual  radiation  source  within  the  lamp  is  very  is 
small,  a  few  millimetre  in  diameter.  When  the  lamp 
is  installed  within  the  instrument,  the  source  must 
be  exactly  aligned  with  the  optical  axis  of  the 
instrument  to  provide  maximum  energy  transfer. 
This  adjustment  may  be  made,  although  not  20 
without  difficulty,  when  the  instrument  is  assem- 
bled  by  the  manufacturer.  However,  it  is  often 
necessary  to  change  source  lamps  in  the  field 
either  because  of  failure  or  deterioration  of  the 
original  lamp,  or  to  substitute  a  lamp  having  a  25 
different  wavelength  emission  range.  This  is  when 
problems  often  arise  due  to  the  fact  that  the  glass 
or  quartz  envelopes  vary  from  lamp  to  lamp, 
resulting  in  corresponding  variations  in  mechani- 
cal  positioning  and  in  the  optical  characteristics  30 
acting  upon  the  source.  Previous  source  lamp 
positioning  means  have  been  adjustable  to  com- 
pensate  for  these  variations,  but  the  adjustments 
are  quite  tedious  and  time-consuming  and  require 
the  making  of  a  number  of  separate  but  interre-  35 
lated  adjustments. 

An  optical  apparatus  is  disclosed  in  GB  —  A  —  
2  043  227  which  comprises  a  base  member,  a 
substantially  cylindrical  radiation  source  lamp 
having  a  laterally  projecting  cylindrical  protrusion,  40 
and  a  holderfor  adjustably  positioning  the  lamp  to 
direct  radiation  along  a  pre-selected  optical  axis 
and  also  includes  a  pair  of  pivot  members  between 
the  base  member  and  holder  defining  an  axis  of 
rotation  substantially  perpendicular  to  the  optical  45 
axis  and  received  by  a  linear  groove  parallel  to  the 
axis  of  rotation,  a  resilient  bias  for  urging  the 
holder  to  turn  about  the  axis  of  rotation  against  the 
effect  of  an  adjustable  restraint  and  means  for 
adjustably  translating  the  holder  along  the  axis  of  50 
rotation  as  a  result  of  linear  movement  between 
the  groove  and  the  pivot  members. 

The  holder  comprises  a  cradle  block  for  support- 
ing  one  side  of  the  source  lamp  therein,  a  clamp 
member  spaced  from  the  cradle  block  and  posi-  55 
tionable  on  the  opposite  side  of  the  source  lamp 
and  means  for  resiliently  engaging  the  clamp 
member  and  the  cradle  block  to  secure  the  source 
lamp  therebetween. 

It  is  an  object  of  the  invention  to  provide  an  60 
optical  apparatus  as  described  in  the  opening 
paragraph  in  which  the  source  lamp  may  be 
removed  from  and  replaced  on  the  base  member 
without  requiring  positional  adjustment  on  each 
occasion.  65 

The  invention  provides  an  optical  apparatus  as 
described  in  the  opening  paragraph  characterised 
in  that  the  holder  is  provided  with  means  for 
adjusting  the  position  of  the  lamp  with  respect  to 
the  base  member  to  direct  radiation  along  a 
preselected  optical  axis  wherein  the  holder  is 
removable  from  the  base  member,  the  positional 
adjustment  being  preserved  on  the  holder. 

By  providing  the  adjusting  means  on  the  lamp 
holder  and  arranging  kinematic  contact  between 
the  holder  and  base  member  it  is  possible  to 
assemble  a  collection  of  source  lamps  in  separate 
holders  which  are  each  adjusted  to  align  the  lamp 
with  the  optical  axis  and  then  to  quickly  replace 
one  lamp  and  holder  by  a  further  pre-aligned  lamp 
and  holder  without  any  further  adjustment. 

In  an  optical  apparatus  which  is  relatively  easy  to 
manufacture  the  holders  has  three  ball  ended  feet 
which  engage  in  V-shaped  grooves  in  the  base 
member. 

The  holder  may  comprise  a  collar  which  is 
arranged  to  be  clamped  round  the  envelope  of  the 
lamp.  The  collar  may  be  formed  with  three  projec- 
tions  which  extend  perpendicular  to  the  optical 
axis,  the  three  contact  points  on  the  holder  being 
formed  on  the  projections.  The  means  for  adjust- 
ing  the  position  of  the  lamp  may  comprise  means 
for  extending  or  retracting  at  least  two  of  thefeet  in 
a  direction  parallel  to  the  optical  axis.  At  least  two 
of  the  feet  may  have  screw  threaded  portions 
which  co-operate  with  screw  threads  in  the  aper- 
tures  in  the  projections. 

A  holder  having  some  or  ail  of  the  features 
enumerated  in  the  preceding  paragraph  may  be 
conveniently  manufactured  from  a  plastics 
material  by  injection  moulding. 

The  means  for  urging  the  holder  against  the 
base  member  may  comprise  two  spring  loaded  L- 
shaped  members  which  engage  over  two  of  the 
projections  on  the  collar.  Each  spring  loaded 
member  may  be  formed  by  a  rod  surrounded  by  a 
helical  spring,  the  spring  being  assembled  on  the 
rod  and  base  member  so  that  the  rod  is  caused  to 
be  rotated  when  the  spring  is  compressed. 

This  provides  a  simple  convenient  means  for 
restraining  movement  of  the  holder  perpendicular 
to  the  base  member.  The  automatic  rotation  of  the 
rod  when  the  spring  is  compressed  simplifies  the 
task  of  the  operator  when  assembling  the 
apparatus. 

The  base  member  may  comprise  a  turntable 
having  a  plurality  of  locations  at  which  a  corre- 
sponding  number  of  lamp  holders  may  be  posi- 
tioned  and  means  for  rotating  the  turntable  so  that 
a  desired  location  may  be  brought  into  register 
with  the  optical  axis. 

This  enables  the  construction  of  a  lamp  turret  in 
which  a  number  of  lamps  may  be  assembled  and 
powered  so  that  no  'warm  up'  time  is  required 
between  measurements  when  the  turret  is  in- 
dexed  to  bring  the  next  lamp  into  position. 

The  turntable  may  be  provided  with  a  circular  V- 
shaped  groove  which  is  co-axial  with  the  rotational 
axis"  of  the  turntable  and  a  plurality  of  radial  V- 
shaped  grooves  corresponding  to  the  plurality  of 
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locations  and  in  which  each  lamp  holder  has 
three  ball  ended  feet  two  of  which  engage  with 
the  circular  groove  and  the  other  of  which 
engages  with  the  appropriate  radial  groove. 

This  enables  an  accurately  formed  base 
member  to  be  produced  using  comparatively 
simple  manufacturing  techniques.  Sufficient 
accuracy  can  be  achieved  to  enable  lamp  holders 
to  be  adjusted  at  one  location  on  the  turntable 
and  replaced  at  another  location  without  requir- 
ing  re-adjustment. 

The  radial  grooves  may  extend  to  the 
periphery  of  the  turntable,  the  means  for  rotating 
the  turntable  then  including  a  spring  loaded 
roller  which  is  biassed  into  the  appropriate  radial 
groove  to  bring  the  desired  location  into  register 
with  the  optical  axis.  This  arrangement  can  be 
used  to  ensure  that  the  turntable  is  accurately 
positioned  at  each  rotational  step.  The  spring, 
loaded  roller  mechanism  may  operate  a  switch 
when  the  roller  enters  the  groove.  The  turntable 
may  be  driven  by  means  of  a  belt  and  pulley 
arrangement,  the  belt  engaging  with  the 
periphery  of  the  turntable,  wherein  a  lost  motion 
arrangement  is  incorporated  between  a  drive 
motor  and  the  pulley.  When  the  switch  is 
operated  the  direction  of  the  motor  may  be 
reversed  for  a  predetermined  period.  The  lost 
motion  arrangement  may  comprise  a  peg  which 
engages  with  the  flat  of  a  D  shaped  member,  one 
of  the  peg  and  D  shaped  member  being  coupled 
to  the  motor  and  the  other  to  the  pulley. 

The  features  described  in  the  preceding  para- 
graph  enables  the  turntable  to  be  accurately 
indexed  with  no  force  biassing  the  turntable  in 
either  rotational  direction. 

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

Figure  1  shows  a  front  elevation  of  a  lamp 
holder  for  use  in  an  optical  apparatus  according 
to  the  invention, 

Figure  2  is  a  plan  view  of  the  lamp  holder 
shown  in  Figure  1, 

Figure  3  is  a  rear  elevation  of  the  lamp  holder 
shown  in  Figure  1, 

Figure  4  is  a  side  elevation  of  the  lamp  holder 
shown  in  Figure  1, 

Figure  5  is  a  side  elevation  of  a  source  lamp 
fitted  in  a  lamp  holder  as  shown  in  Figures  1  to  4, 

Figure  6  is  a  plan  view  of  a  base  member  for 
use  in  an  optical  apparatus  according  to  the 
invention, 

Figure  7  is  a  plan  view  of  one  embodiment  of 
an  optical  apparatus  according  to  the  invention 
using  the  lamp  holder  shown  in  Figures  1  to  4 
and  the  base  member  shown  in  Figure  6, 

Figure  8  is  a  side  elevation  of  the  embodiment 
shown  in  Figure  7, 

Figure  9  shows  a  plan  view  of  a  base  member 
in  the  form  of  a  turntable  having  four  lamp 
positions, 

Figure  10  is  a  side  elevation  of  the  base 
member  shown  in  Figure  9, 

Figure  11  shows  a  plan  view  of  the  base 

member  of  Figure  9  and  additionally  shows 
means  for  indexing  the  turntable, 

Figure  12  shows  a  part  cross-sectional  eleva- 
tion  of  a  drive  arrangement  for  the  turntable,  and 

5  Figure  13  shows  an  elevation  looking  in  the 
direction  X—  X  of  Figure  12. 

Figures  1  to  4  show  a  lamp  holder  1  for  use  in 
an  optical  apparatus  according  to  the  invention, 
which  lamp  holder  is  in  the  form  of  a  plastics 

10  moulding  and  comprises  a  collar  portion  2  which 
is  arranged  to  be  clamped  round  the  cylindrical 
envelope  of  a  source  lamp  3,  as  shown  in  Figure 
5,  by  means  of  a  screw  4.  The  collar  portion  has 
a  first  projection  5  which  carries  an  adjustable 

15  ball  ended  foot  6  at  its  extremity,  the  foot  6 
extending  parallel  to  the  axis  of  the  cylindrical 
lamp  3  when  the  holder  is  clamped  to  the  lamp. 
The  collar  2  is  provided  with  a  second  projection 
7  which  carries  a  second  adjustable  ball  ended 

20  foot  8  at  its  extremity,  the  foot  8  extending 
parallel  to  the  axis  of  the  cylindrical  lamp  3  when 
the  holder  is  clamped  to  the  lamp.  The  collar  2  is 
further  provided  with  a  third  projection  9  which 
carries  a  ball  ended  foot  10,  the  foot  10  extend- 

25  ing  parallel  to  the  axis  of  the  cylindrical  lamp  3 
when  the  holder  is  clamped  to  the  lamp. 

The  feet  6  and  8  are  made  adjustable  by 
forming  them  on  the  end  of  screw  threaded 
cylindrical  bodies  11  and  12  which  co-operate 

30  with  threaded  holes  13  and  14  in  the  projections 
5  and  7.  The  foot  10  is  not  adjustable  but  is 
moulded  integrally  with  the  projection  9.  The  feet 
6  and  10  are  arranged  so  that  a  line  A—  A  joining 
their  centres  passes  through  the  centre  of  a 

35  substantially  circular  aperture  formed  within  the 
collar  2.  This  line  when  the  holder  is  assembled 
on  the  base  member  is  arranged  to  intersect  the 
optical  axis  so  that  if  the  holder  1  is  rotated 
about  the  line  joining  feet  6  and  10  the  light 

40  source  within  the  lamp  3  will  move  in  a  direction 
substantially  perpendicular  to  the  optical  axis. 
This  rotation  is  caused  by  adjusting  the  position 
of  the  foot  8.  By  arranging  the  feet  6  and  10  to  lie 
on  a  line  which  intersects  the  optical  axis  and 

45  arranging  that  the  radiation  source  within  the 
lamp  lies  substantially  on  that  line  the  focussing 
error  which  would  be  caused  by  movement  of 
the  lamp  source  along  the  optical  axis  is  mini- 
mised. 

so  The  feet  8  and  10  are  positioned  so  that  the 
line  B  —  B  joining  their  centres  is  perpendicular  to 
the  line  joining  the  centre  of  the  feet  6  and  10. 
Thus  adjustment  of  the  foot  8  will  cause  the 
optical  source  within  the  lamp  3  to  move  in  a 

55  direction  orthogonal  to  that  caused  by  adjust- 
ment  of  the  foot  6.  Consequently  the  two  adjust- 
ments  do  not  substantially  interact,  thus  sim- 
plifying  the  adjustment  procedure. 

The  shape  and  construction  of  the  holder  may 
60  take  many  forms  it  being  merely  necessary  that 

the  holder  securely  holds  the  source  lamp,  is 
arranged  for  kinematic  connection  to  the  base 
member,  and  carries  means  for  adjusting  the 
position  of  the  lamp  relative  to  the  kinematic 

65  connection  points. 
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Figure  6  shows  a  plan  view  of  a  base  member 
100  for  co-operation  with  the  source  lamp  and 
lamp  holder  to  form  an  optical  apparatus  accord- 
ing  to  the  invention.  The  base  member  100  has  an 
aperture  101  through  which,  in  operation,  the 
source  lamp  3  projects;  an  arcuate  V-shaped 
groove  102  which  extends  on  both  sides  of  the 
aperture  101;  and  a  straight  V-shaped  groove  103. 
The  centre  of  the  arcuate  groove  is  denoted  by  the 
reference  numeral  104  and  the  longitudinal  axis 
of  the  groove  103  passes  through  the  centre  104. 

Figure  7  shows  a  plan  view  of  an  optical 
apparatus  according  to  the  invention  in  which  the 
source  lamp  3  is  clamped  in  the  lamp  holder  1 
which  is  in  turn  assembled  on  the  base  member 
100.  The  foot  6  of  the  holder  1  engages  with  the 
groove  102  at  the  points  110  and  111  (Figure  6). 
The  foot  8  of  the  holder  1  engages  with  the 
groove  103  at  the  points  112  and  113  (Figure  6) 
and  the  foot  10  of  the  holder  1  engages  with  the 
groove  102  at  the  points  114  and  115  (Figure  6). 
Since  the  groove  1  02  lies  on  the  arc  of  a  circle  and 
the  groove  103  lies  on  a  radius  of  the  same  circle 
if  the  holder  1  is  pressed  into  engagement  with 
the  member  100  there  will  be  kinematic  connec- 
tion  between  the  holder  1  and  base  100.  The 
advantage  of  providing  kinematic  connection 
between  the  base  and  holder  is  that  the  accuracy 
of  placement  (and  re-placement)  of  the  holder  on 
the  base  is  determined  solely  by  the  dimensions 
of  the  base  member  and  the  lamp  holder.  There- 
fore,  once  a  lamp  and  holder  have  been  adjusted 
on  the  base  member  to  accurately  locate  the  lamp 
source  on  the  optical  axis  the  lamp  and  holder 
may  be  removed  from  the  base  member  and 
subsequently  be  replaced  on  the  base  member 
without  needing  subsequent  adjustment  to  locate 
the  lamp  source  on  the  optical  axis.  This  enables  a 
collection  of  lamps  and  holders  to  be  kept,  each  of 
which  is  pre-aligned.  This  may  be  particularly 
useful  in  applications  such  as  atomic  absorption 
spectrophotometry  where  a  number  of  different 
analyses  using  different  hollow  cathode  lamps  to 
provide  radiation  of  different  wavelengths  may  be 
required  to  be  made  in  succession.  The  avail- 
ability  of  pre-aligned  lamps  and  holders  can 
substantially  speed  the  analysis  since  separate 
adjustments  of  the  lamp  position  are  not  required 
each  time  a  new  lamp  is  selected. 

If  the  base  member  100  was  placed  so  that  its 
surface  bearing  the  grooves  102  and  103  was 
horizontal  it  would,  in  theory,  be  sufficient  to 
place  the  holder  1  on  the  base  member  using 
gravity  to  restrain  movement  of  the  holder  per- 
pendicular  to  the  base  member.  However  such  an 
arrangement  would  be  susceptable  to  shock  or 
mechanical  vibration  and  additionally  it  is  not 
generally  convenient  to  provide  the  optical  axis  in 
a  vertical  direction.  Consequently,  it  is  desirable 
to  provide  some  other  means  of  restraining 
movement  of  the  holder  perpendicular  to  the 
base  member.  As  shown  in  Figures  7  and  8  in  this 
embodiment  the  restraining  force  is  provided  by 
two  similar  spring  loaded  clamping  members  120 
and  1  21  .  The  clamping  member  1  20,  which  can  be 

seen  more  clearly  in  Figure  8,  comprises  a  rod  122 
which  is  bent  to  form  a  substantially  L-shaped 
member  one  limb  of  which  passes  through  the 
base  member  100  and  terminates  in  a  knob  123. 

5  The  rod  122  passes  through  a  housing  124  which 
is  fixed  to  the  base  member  100  and  is 
surrounded  over  its  length  between  the  housing 
124  and  knob  123  by  a  helical  spring  125.  The 
spring  tangs  engage  within  the  housing  124  and 

10  the  knob  123  and  the  knob  123  is  rotated  through 
approximately  90°  to  align  a  hole  126  in  the  knob 
with  a  corresponding  hole  in  the  rod  122  to  allow 
a  pin  to  be  inserted  to  retain  the  knob  on  the  rod. 
The  rotation  of  the  knob  'winds  up'  the  spring  and 

15  consequently  when  the  spring  is  compressed  it 
will  cause  the  rod  122  to  rotate,  thus  auto- 
matically  causing  the  other  limb  of  the  Lto  rotate 
over  the  projections  5  and  7  on  the  holder  1.  The 
base  member  100  also  carries  a  lamp  shield  127 

20  which  is  made  of  a  thermoplastics  material  is 
provided  primarily  to  guide  the  lamp  into  the 
aperture  and  to  reduce  the  possibility  of  breaking 
the  glass  envelope  of  the  lamp  when  inserting  it 
into  the  aperture. 

25  To  align  the  lamp  3  and  lamp  holder  1  so  that 
the  radiation  source  within  the  lamp  lies  on  the 
optical  axis,  represented  by  the  line  X  —  X  in 
Figure  8  the  foot  8  is  adjusted  by  screwing  the 
threaded  body  portion  12  in  the  threaded  hole  14. 

30  Thus  rotating  the  holder  1  about  the  line  joining 
the  centres  of  the  feet  6  and  10  and  consequently 
moving  the  radiation  source  vertically,  assuming 
the  apparatus  is  orientated  as  shown  in  Figure  8. 
To  adjust  the  position  of  the  radiation  source  in  a 

35  direction  perpendicular  to  the  plane  of  Figure  8 
the  foot  6  is  adjusted  by  screwing  the  body 
portion  11  in  the  threaded  hole  13  thus  rotating 
the  holder  1  about  the  line  joining  the  centres  of 
the  feet  8  and  10  and  consequently  moving  the 

40  radiation  source  horizontally  in  a  direction  sub- 
stantially  perpendicular  to  the  optical  axis  X  —  X. 

Thus  the  combination  of  the  lamp  and  lamp 
holder  as  shown  in  Figures  1  to  5  with  the  base 
member  shown  in  Figure  6  enables  the  construc- 

45  tion  of  an  optical  apparatus  as  shown  in  Figures  7 
and  8  in  which  the  lamp  and  lamp  holder  may  be 
easily  adjusted  to  align  the  radiation  source  with 
the  optical  axis  by  the  simple  adjustment  of  two 
screw  threaded  feet  which  adjustments  are  sub- 

50  stantially  independent  of  one  another  and  in 
which  the  lamp  holder  may  be  removed  from  and 
later  replaced  on  the  base  member  without 
requiring  further  alignment. 

The  clamping  means  120  and  121  provide  a 
55  simple  means  of  holding  the  holder  1  in  contact 

with  the  base  member  100  and  has  the  advantage 
that  when  the  springs  are  compressed  the  rods 
rotate  to  automatically  ride  over  the  projections  5 
and  9  on  the  holder  1. 

60  Figure  9  shows  a  plan  view  of  a  base  member 
200  in  the  form  of  a  turntable  while  Figure  10  is  a 
cross-sectional  elevation  on  line  C  —  C  of  Figure  9. 
The  turntable  200  forms  the  basis  of  a  lamp  turret 
which  enables  one  of  the  selected  number  of 

65  lamps  to  be  selected  at  will.  By  mounting  the 

4 
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amps  in  a  turret  it  can  be  arranged  that  all  the 
amps  are  continuously  powered  so  that  no 
warm  up'  time  is  required  when  the  turret  is 
rotated  to  change  the  operative  lamp.  The  turn- 
table  200  is  provided  with  four  apertures 
201  —  204  through  which  source  lamps  project 
when  assembled  onto  the  base  member  200.  A 
circular  V-shaped  groove  205  is  machined  in  the 
surface  206  of  the  turntable  on  which  the  lamp 
holder  1  is  mounted,  the  groove  205  being 
centred  on  the  centre  of  rotation  of  the  turntable. 
Two  straight  V-shaped  grooves  207  and  208  are 
machined  into  the  surface  of  the  turntable,  these 
grooves  extending  diametrically  through  the 
centre  of  rotation  of  the  turntable  and  being 
perpendicular  to  each  other.  Each  spring  loaded 
clamps  210  —  217  are  provided,  two  for  each  lamp 
position  to  clamp  the  lamp  holders  to  the  turn- 
table.  The  spring  loaded  clamps  are  as  described 
with  reference  to  Figure  8.  Lamps  shields  218, 
219,  220  and  221  are  provided  at  each  aperture. 

The  turntable  shown  in  Figures  9  and  10  is 
capable  of  carrying  four  lamps  with  individual 
lamp  holders.  Each  lamp  holder  has  its  foot  8 
located  in  the  appropriate  diametrically  extending 
groove  and  its  feet  6  and  10  in  the  circular  groove 
205  on  either  side  of  the  corresponding  aperture 
and  is  clamped  to  the  turntable  by  the  appropriate 
clamping  members.  The  lamp  3  will  extend  into 
the  appropriate  lamp  shield  which  is  particularly 
useful  when  a  number  of  lamps  are  mounted 
together.  The  shield  which  is  made  of  a  thermo- 
plastics  material  is  provided  primarily  to  guide 
the  lamp  into  the  aperture  and  to  reduce  the 
possibility  of  breaking  the  glass  envelope  of  the 
lamp  when  inserting  it  into  the  aperture. 

The  turntable  200  rotates  on  a  shaft  230  and 
may  be  rotated  by  any  convenient  means  to  bring 
a  selected  one  of  the  lamp  positioning  into  regis- 
tration  with  the  optical  axis.  To  maintain  accuracy 
of  positioning  of  the  lamps  at  each  location  on  the 
turntable  with  respect  to  the  optical  axis  the 
grooves  207  and  208  are  extended  to  the  circum- 
ference  of  the  turntable.  When  the  turntable 
reaches  a  desired  position  a  spring  loaded  roller 
engages  with  the  appropriate  groove  to 
accurately  locate  the  relevant  aperture  with 
respect  to  the  roller  and  hence  the  frame  on  which 
the  turntable  is  mounted.  Since  each  lamp  holder 
is  located  by  the  same  groove  that  is  engaged  by 
the  spring  loaded  roller  the  lamp  holders  can  be 
adjusted  in  one  location  on  the  turntable  and  used 
in  a  different  location  on  the  turntable.  Thus  it  is 
not  necessary  to  note  at  which  location  the  lamp 
holder  was  adjusted  when  a  lamp  holder  is 
removed.  The  accuracy  of  replacement  will 
depend  on  the  circular  groove  being  accurately 
co-axial  with  the  centre  of  rotation  of  the  turntable 
but  this  is  not  beyond  normal  tolerances  of 
machining.  To  ensure  an  accurately  co-axial 
groove  the  groove  may  be  milled  on  the  machine 
used  to  bore  the  central  hole  for  the  shaft. 

Figure  11  shows  a  drive  mechanism  for  the 
turntable  200.  An  electric  motor  is  mounted  on  a 
frame  250  and  drives  the  turntable  200  via  a 

pulley  and  a  belt  251  which  engages  in  a  peri- 
pheral  groove  252  in  the  turntable  (Figure  10).  The 
frame  250  also  carries  a  spring  arm  253  to  the  free 
end  of  which  a  roller  254  is  connected.  The  roller 

5  254  rides  on  the  surface  of  the  turntable  200  until, 
as  the  turntable  is  rotated,  it  drops  into  one  of  the 
V-grooves  207  and  208.  The  spring  arm  253 
carries  a  second  arm  255  which  when  the  roller 
drops  into  the  V  groove  enters  a  slot  256  in  a 

w  housing  257.  The  housing  257  has  mounted  on 
each  side  of  the  slit  256  a  light  source  and  a 
photodetector  which  together  form  a  switch 
which  is  operated  by  the  movement  of  the  second 
arm  255  into  our  out  of  the  slot.  The  switch  is  used 

15  to  control  the  motor  driving  the  belt  251  and 
hence  the  turntable  200. 

Since  there  will  be  a  time  delay  between  the 
roller  dropping  into  the  groove,  the  switch  oper- 
ating  and  the  drive  motor  stopping  a  lost  motion 

20  drive  may  be  introduced  to  prevent  the  roller 
being  biassed  against  one  side  of  the  V  of  the 
groove  and  giving  rise  to  possible  inaccuracy  of 
setting  of  the  turntable.  A  suitable  lost  motion 
drive  is  shown  in  Figures  12  and  13  and  com- 

25  prises  a  D  shaped  member  260  which  is  keyed  to 
the  shaft  261  of  a  motor  262.  A  pulley  263  is 
loosely  coupled  to  the  shaft  261  and  carries  a  peg 
264.  The  shaft  261  has  its  free  end  mounted  in  a 
bearing  265  on  the  frame  250. 

30  When  the  motor  262  turns  the  shaft  261  the  D 
shaped  member  260  rotates  until  its  flat  face  266 
engages  the  peg  264  on  the  pulley  263  when  it 
then  continues  to  rotate  the  causes  the  pulley  to 
rotate  thus  driving  the  turntable.  When  the  switch 

35  is  operated  the  motor  stops  and  then  reverses  for 
a  short  period  to  disengage  the  peg  264  from  the 
flat  face  of  the  D  shaped  member  260.  Thus  the 
roller  254  will  centre  itself  in  the  V  groove. 

It  would  be  possible  to  use  alternative  driving 
40  means  for  the  turntable  and  to  use  alternative  lost 

motion  drives.  The  embodiment  shown  is  merely 
one  example  of  a  method  of  achieving  the 
requirement  of  accurately  indexing  the  turntable 
from  one  position  to  the  next. 

45  It  would  be  possible  to  form  the  turntable  with  a 
different  number  of  lamp  positions  e.g.  three  or 
six,  in  which  case  a  corresponding  number  of 
radial  grooves  would  be  machined.  These 
grooves  would  normally  be  uniformly  spaced 

so  around  the  turntable  as  this  would  enable  a 
smaller  diameter  turntable  to  be  used  when 
accommodating  a  lamp  and  lamp  holder  of  a 
given  size.  However  if  the  positions  were 
unevenly  spaced  around  the  turntable  the  radial 

55  grooves  would  have  the  same  uneven  spacing. 

Claims 

1.  An  optical  apparatus  comprising  a  base 
60  member,  an  optical  source  lamp,  a  lamp  holder, 

and  means  for  urging  the  holder  against  the  base 
member,  the  holder  being  kinematically  mounted 
on  the  base  member,  characterised  in  that  the 
holder  is  provided  with  means  for  adjusting  posi- 

65  tion  of  the  lamp  with  respect  to  the  base  member 
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to  direct  radiation  along  a  preselected  optical 
axis  wherein  the  holder  is  removable  from  the 
base  member,  the  positional  adjustment  being 
preserved  on  the  holder. 

2.  An  optical  apparatus  as  claimed  in  Claim  1 
in  which  the  holder  has  three  ball  ended  feet 
which  engage  in  V  shaped  grooves  in  the  base 
member. 

3.  An  optical  apparatus  as  claimed  in  Claims  1 
or  2  in  which  the  holder  comprises  a  collar  which 
is  arranged  to  be  clamped  round  the  envelope  of 
the  lamp. 

4.  An  optical  apparatus  as  claimed  in  Claim  3, 
in  which  the  collar  is  formed  with  three  projec- 
tions  which  extend  perpendicular  to  the  optical 
axis,  the  three  contact  points  on  the  holder  being 
formed  on  the  projections. 

5.  An  optical  apparatus  as  claimed  in  Claim  2, 
in  which  the  means  for  adjusting  the  position  of 
the  lamp  comprises  means  for  extending  or 
retracting  at  least  two  of  the  feet  in  a  direction 
parallel  to  the  optical  axis. 

6.  An  optical  apparatus  as  claimed  in  Claim  5, 
in  which  at  least  two  of  the  feet  have  screw 
threaded  portions  which  co-operate  with  screw 
threads  in  apertures  in  the  projections. 

7.  An  optical  apparatus  as  claimed  in  any  of 
Claims  4,  5  and  6,  in  which  the  means  for  urging 
the  holder  against  the  base  member  comprises 
two  spring  loaded  L-shaped  members  which 
engage  over  two  of  the  projections  on  the  collar. 

8.  An  optical  apparatus  as  claimed  in  Claim  7, 
in  which  each  spring  loaded  member  is  formed 
by  a  rod  surrounded  by  a  helical  spring,  the 
spring  being  assembled  on  the  rod  and  base 
member  so  that  the  rod  is  caused  to  be  rotated 
when  the  spring  is  compressed. 

9.  An  optical  apparatus  as  claimed  in  any 
preceding  claim  in  which  the  base  member  com- 
prises  a  turntable  having  a  plurality  of  locations 
at  which  a  corresponding  number  of  lamp 
holders  may  be  positioned  and  means  for  rotat- 
ing  the  turntable  so  that  a  desired  location  may 
be  brought  into  register  with  the  optical  axis. 

10.  An  optical  apparatus  as  claimed  in  Claim  9, 
in  which  the  turntable  is  provided  with  a  circular 
V-shaped  groove  which  is  co-axial  with  the  rota- 
tional  axis  of  the  turntable  and  a  plurality  of 
radial  V-shaped  grooves  corresponding  to  the 
plurality  of  locations  and  in  which  each  lamp 
holder  has  three  ball  ended  feet  two  of  which 
engage  with  the  circular  groove  and  the  other  of 
which  engages  with  the  appropriate  radial 
groove. 

11.  An  optical  apparatus  as  claimed  in  Claim 
10,  in  which  the  radial  grooves  extend  to  the 
periphery  of  the  turntable  and  the  means  for 
rotating  the  turntable  includes  a  spring  loaded 
roller  which  is  biassed  into  the  appropriate  radial 
groove  to  bring  the  desired  location  into  register 
with  the  optical  axis. 

12.  An  optical  apparatus  as  claimed  in  Claim 
11,  in  which  the  spring  loaded  roller  mechanism 
operates  a  switch  when  the  roller  enters  the 
groove. 

13.  An  optical  apparatus  as  claimed  in  Claim 
12,  in  which  the  turntable  is  driven  by  means  of  a 
belt  and  pulley  arrangement,  the  belt  engaging 
with  the  periphery  of  the  turntable,  wherein  a 

5  lost  motion  arrangement  is  incorporated 
between  a  drive  motor  and  the  pulley. 

14.  An  optical  apparatus  as  claimed  in  Claim 
13,  in  which  when  the  switch  is  operated  the 
direction  of  the  motor  is  reversed  for  a  predeter- 

10  mined  period. 
15.  An  optical  arrangement  as  claimed  in  Claim 

14,  in  which  the  lost  motion  arrangement  com- 
prises  a  peg  which  engages  with  the  flat  of  a  D 
shaped  member,  one  of  the  peg  and  D  shaped 

15  member  being  coupled  to  the  motor  and  the 
other  to  the  pulley. 

Patentanspruche 

20  1.  Optischer  Apparat  mit  einer  Grundplatte, 
einer  optischen  Quellenlampe,  einer  Lampenhal- 
terung  und  mit  Mitteln  zum  Anpressen  der  Hal- 
terung  an  die  Grundplatte,  wobei  die  Halterung 
kinematisch  auf  der  Grundplatte  montiert  ist, 

25  dadurch  gekennzeichnet,  dass  die  Halterung  mit 
Mitteln  zum  Einstellen  der  Lampenstellung  in 
bezug  auf  die  Grundplatte  zum  Richten  der 
Strahlung  langs  einer  vorgewahiten  optischen 
Achse  versehen  ist,  wobei  die  Halterung  von  der 

30  Grundplatte  entfernt  weden  kann  und  dennoch 
die  Einstellung  der  Halterung  beibehalten  bleibt. 

2.  Optischer  Apparat  nach  Anspruch  1, 
dadurch  gekennzeichnet  dass  an  der  Halterung 
drei  Fiisse  mit  kugelformigen  Enden  angebildet 

35  .  sind,  die  in  V-formige  Rillen  in  der  Grundplatte 
greifen. 

3.  Optischer  Apparat  nach  Anspruch  1  oder  2, 
dadurch  gekennzeichnet,  dass  die  Halterung 
einen  Kragen  aufweist,  der  zum  Einklemmen  des 

40  Lampenkolbens  vorgesehen  ist. 
4.  Optischer  Apparat  nach  Anspruch  3, 

dadurch  gekennzeichnet  dass  auf  dem  Kragen 
drei  Vorsprunge  angebildet  sind,  die  sich  sen- 
krecht  zur  optischen  Achse  erstrecken,  wobei  die 

45  drei  Kontaktpunkte  auf  der  Halterung  auf  den 
Vorsprungen  gebildet  sind. 

5.  Optischer  Apparat  nach  Anspruch  2, 
dadurch  gekennzeichnet  dass  das  Mittel  zum 
Einstellen  der  Lampenstellung  Mittel  zum  Ver- 

50  langern  oder  zum  Einziehen  wenigstens  zwei  der 
Fusse  in  einer  zur  optischen  Achse  parallelen 
Richtung  enthalt. 

6.  Optischer  Apparat  nach  Anspruch  5, 
dadurch  gekennzeichnet  dass  wenigstens  zwei 

55  der  Fusse  zum  Teil  mit  Schraubengewinde  verse- 
hen  sind,  das  mit  Schraubengewinde  in  Oeff- 
nungen  in  den  Vorsprungen  zusammenarbeitet. 

7.  Optischer  Apparat  nach  einem  der  Ans- 
priiche  4,  5  und  6,  dadurch  gekennzeichnet,  dass 

60  das  Mittel  zum  Anpressen  der  Halterung  an  die 
Grundplatte  uber  zwei  federbelastete,  L-formige 
Elemente  verfugt,  die  fiber  zwei  der  Vorsprunge 
auf  dem  Kragen  greifen. 

8.  Optischer  Apparat  nach  Anspruch  7, 
65  dadurch  gekennzeichnet  dass  jedes  federbelas- 

6 
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tete  Element  durch  einen  von  einer  Spiralfeder 
umgebenen  Stab  gebildet  wird,  wobei  die  Feder 
derart  auf  dem  Stab  und  der  Grundplatte  angeb- 
racht  ist,  dass  der  Stab  sich  dreht,  wenn  die  Feder 
zusammengedruckt  wird. 

9.  Optischer  Apparat  nach  einem  oder  mehre- 
ren  der  vorangehenden  Anspruche,  dadurch 
gekennzeichnet,  dass  die  Grundplatte  einen 
Drehteller  mit  einer  Anzahl  von  Stellen,  an  denen 
eine  entsprechende  Anzahl  von  Lampenhal- 
terungen  angeordnet  werden  kann,  und  Mittel 
zum  derartigen  Drehen  des  Drehtellers  enthalt, 
dass  eine  gewunschte  Stelle  mit  der  optischen 
Achse  zur  Deckung  gebracht  werden  kann. 

10.  Optischer  Apparat  nach  Anspruch  9, 
dadurch  gekennzeichnet  dass  der  Drehteller  mit 
einer  kreis-  und  V-formigen  Rille,  die  zur  Drehung- 
sachse  des  Drehtellers  koaxial  verlauft,  und  mit 
einer  Anzahl  radialer,  V-fdrmiger  Rillen 
entsprechend  der  Anzahl  von  Stellen  versehen  ist, 
in  denen  jede  Lampenhalterung  drei  Fusse  mit 
kugelfdrmigen  Ende  enthalt,  von  denen  zwei  in 
der  kreisformigen  Rille  laufen  und  der  dritte  in  der 
geeigneten  radialen  Rille  lauft. 

11.  Optischer  Apparat  nach  Anspruch  10, 
dadurch  gekennzeichnet,  dass  die  radialen  Rillen 
sich  bis  zum  Umfang  des  Drehtellers  erstrecken 
und  das  Mittel  zum  Drehen  des  Drehtellers  einer 
federbelastete  Rolle  enthalt,  die  unter  dieser 
Federwirkung  in  die  geeignete,  radiale  Rille  geb- 
racht  wird,  um  die  gewunschte  Stelle  mit  der 
optischen  Achse  zur  Deckung  zu  bringen. 

12.  Optischer  Apparat  nach  Anspruch  11, 
dadurch  gekennzeichnet,  dass  der  federbelastete 
Rollenmechanismus  einen  Schalter  betatigt, 
wenn  die  Rolle  in  die  Rille  eintritt. 

13.  Optischer  Apparat  nach  Anspruch  12, 
dadurch  gekennzeichnet,  dass  der  Drehteller 
durch  einen  Riemen  und  eine  Riemenschiebe 
angetrieben  wird,  wobei  der  Riemen  um  den 
Umfang  des  Drehtellers  lauft,  und  dass  zwischen 
einem  Antriebsmotor  und  der  Riemenscheibe 
eine  Toter-Gang-Einrichtung  angeordnet  ist. 

14.  Optischer  Apparat  nach  Anspruch  13, 
dadurch  gekennzeichnet,  dass  beim  Betatigten 
des  Schalters  die  Dreihrichtung  des  Motors  fur 
eine  bestimmte  Zeit  umgekehrt  wird. 

15.  Optische  Vorrichtung  nach  Anspruch  14, 
dadurch  gekennzeichnet,  dass  die  Toter-Gang- 
Einrichtung  eine  Zapfen  enthalt,  der  auf  eine 
Flache  eines  D-formigen  Elements  angreift,  wobei 
vom  Zapfen  und  vom  D-formigen  Element  eines 
von  beiden  mit  dem  Motor  und  der  bzw.  das 
andere  mit  der  Riemenscheibe  gekoppelt  ist. 

Revendications 

1.  Appareil  optique  comprenant  un  element  de 
base,  une  lampe-source  optique,  un  porte-lampe 
et  des  moyens  pour  sollicker  le  porte-lampe 
contre  I'element  de  base,  le  porte-lampe  etant 
monte  de  maniere  cinematique  sur  I'element  de 
base,  caracterise  en  ce  que  le  porte-lampe  est 
pourvu  de  moyens  destines  a  ajuster  la  position 
de  la  lampe  par  rapport  a  I'element  de  base  pour 

diriger  le  rayonnement  suivant  un  axe  optique 
preselectionne,  dans  lequel  le  porte-lampe  peut 
etre  detache  de  I'element  de  base,  tandis  que 
I'ajustement  de  position  reste  maintenu  sur  le 

5  porte-lampe. 
2.  Appareil  optique  suivant  la  revendication  2, 

dans  lequel  le  porte-lampe  comporte  trois  pieds  a 
extremite  hemispherique  qui  s'engagent  dans 
des  rainures  en  V  dans  I'element  de  base. 

10  3.  Appareil  optique  suivant  la  revendication  1 
ou  2,  dans  lequel  le  porte-lampe  comprend  un 
collier  qui  peut  etre  serre  autour  de  I'enveloppe 
de  la  lampe. 

4.  Appareil  optique  suivant  la  revendication  3, 
15  dans  lequel  le  collier  est  pourvu  de  trois  saillies 

qui  s'etendent  perpendiculairement  a  I'axe  opti- 
que,  les  trois  points  de  contact  sur  le  porte-lampe 
etant  formes  sur  les  saillies. 

5.  Appareil  optique  suivant  la  revendication  2, 
20  dans  lequel  le  dispositif  destine  a  ajuster  la 

position  de  la  lampe  comprend  des  moyens  pour 
etendre  ou  retracter  au  moins  deux  des  pieds 
dans  un  sens  parallele  a  I'axe  optique. 

6.  Appareil  optique  suivant  la  revendication  5, 
25  dans  lequel  au  moins  deux  des  pieds  component 

des  parties  filetees  qui  cooperent  avec  des 
taraudages  dans  des  ouvertures  prevues  dans  les 
saillies. 

7.  Appareil  optique  suivant  I'une  quelconque 
30  des  revendications  4,  5  et  6,  dans  lequel  les 

moyens  destines  a  solliciter  le  porte-lampe  contre 
I'element  de  base  comprennent  deux  organes  en 
L  a  ressort  qui  s'engagent  par-dessus  deux  des 
saillies  du  collier. 

35  8.  Appareil  optique  suivant  la  revendication  7, 
dans  lequel  chaque  organe  a  ressort  est  forme  par 
une  tige  entouree  par  un  ressort  helicoi'dal,  le 
ressort  etant  monte  sur  la  tige  et  sur  I'element  de 
base  de  telle  sorte  que  la  tige  tourne  lorsque  le 

40  ressort  est  comprime. 
9.  Appareil  optique  suivant  I'une  quelconque 

des  revendications  precedentes,  dans  lequel  I'ele- 
ment  de  base  comprend  un  plateau  tournant 
comportant  plusieurs  emplacements  dans 

45  lesquels  des  porte-lampe  peuvent  etre  posi- 
tionnes  en  nombre  correspondant  et  un  dispositif 
pour  faire  tourner  le  plateau  tournant  de  telle 
sorte  qu'un  emplacement  souhaite  puisse  etre 
amene  en  coincidence  avec  I'axe  optique. 

so  10.  Appareil  optique  suivant  la  revendication  9, 
dans  lequel  le  plateau  tournant  est  pourvu  d'une 
rainure  en  V  circulaire  qui  est  coaxiale  a  I'axe  de 
rotation  du  plateau  et  un  nombre  de  rainures 
radiates  en  V  correspondant  au  nombre  d'em- 

55  placements  et  dans  lequel  chaque  porte-lampe 
comporte  trois  pieds  a  extremite  hemispherique, 
dont  deux  s'engagent  dans  la  rainure  circulaire  et 
I'autre,  dans  la  rainure  radiale  appropriee. 

11.  Appareil  optique  suivant  la  revendication 
60  10,  dans  lequel  les  rainures  radiales  s'etendent 

jusqu'a  la  peripheric  du  plateau  tournant  et  le 
dispositif  destine  a  faire  tourner  le  plateau  tour- 
nant  comprend  un  galet  a  ressort  qui  est  rappele 
elastiquement  dans  la  rainure  radiale  approprie 

65  pour  ramener  I'emplacement  souhaite  en 
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14.  Appareil  optique  suivant  la  revenaicauon 
13,  dans  lequel,  lorsque  I'interrupteur  est 
actionne,  le  sens  de  rotation  du  moteur  est 
inverse  pendant  une  periode  predeterminee. 

r  15.  Appareil  optique  suivant  la  revendication 
14,  dans  lequel  le  dispositif  a  mouvement  perdu 
comprend  un  doigt  qui  attaque  le  meplat  d'un 
element  en  forme  de  D,  I'accouplement  du  doigt 
et  de  I'element  en  forme  de  D  etant  realise,  pour 

o  I'un,  avec  le  moteur,  et  pour  I'autre,  avec  la 
poulie. 

b 

!0 

•b 

ib 

lb 

bU 

bb 

oincidence  avec  I  axe  optique. 
12.  Appareil  optique  suivant  la  revendication 

1,  dans  lequel  le  mecanisme  de  galet  a  ressort 
ctionne  un  interrupteur  lorsque  le  galet  penetre 
lans  la  rainure. 

13.  Appareil  optique  suivant  la  revendication 
2,  dans  lequel  le  plateau  tournant  est  entrame  au 
noyen  d'un  dispositif  a  courroie  et  poulie,  la 
:ourroie  attaquant  la  peripheric  du  plateau  tour- 
lant,  dans  lequel  un  dispositif  a  mouvement 
>erdu  est  installe  entre  un  moteur  d'entramement 
it  la  poulie. 
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