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Description 

Field  of  the  invention 

The  present  invention  relates  to  a  method  for  pro- 
ducing  a  glass  knife,  especially  for  use  in  microtomy 
and  ultramicrotomy,  said  method  comprising  that  a 
flat  glass  plate  is  divided  by  breaking  along  a  dividing 
line  scratched  thereon. 

Background  of  the  invention 

It  is  prior  art  technique  to  produce  glass  knives 
from  a  plate  of  flat  glass  which  is  placed  with  one 
plane  surface  on  first  supporting  means  providing  at 
least  two  separate  points  of  support  symmetrically  ar- 
ranged  in  relation  to  the  desired  dividing  line.  The 
glass  plate  is  placed  in  a  predetermined  dividing  pos- 
ition  by  positioning  means  cooperating  with  the  side 
edge  surfaces  of  the  plate.  The  positioned  glass  plate 
is  fixed  by  fixing  means  being  pressed  against  the 
plate  which  is  then  provided  with  the  scratch  forming 
the  dividing  line.  Two  further  supporting  means, 
which  also  are  symmetrically  arranged  in  relation  to 
the  desired  dividing  line  and  which  have  a  line  of  sym- 
metry  perpendicular  to  the  line  of  symmetry  of  the 
first  supporting  means,  are  applied  against  the  sec- 
ond  plane  surface  of  the  glass  plate.  Preferably,  the 
second  supporting  means  also  constitute  the  said  fix- 
ing  means.  One  of  the  above-mentioned  lines  of  sym- 
metry  is  located  in  the  desired  dividing  plane  on  the 
unscratched  face  of  the  glass  plate.  In  a  preferred 
embodiment,  the  last-mentioned  line  of  symmetry  is 
established  by  the  first  supporting  means  which  usu- 
ally  comprise  two  separate,  rounded  supporting  pins 
whose  centre  points  are  located  on  said  line  of  sym- 
metry  but  which  may  also  consist  of  an  elongate  edge 
or  the  like,  as  readily  understood.  Finally,  the  glass 
plate  is  broken  by  moving  said  first  and  second  sup- 
porting  means  towards  one  another  in  a  direction  per- 
pendicular  to  the  plane  of  the  glass  plate,  usually  by 
moving  the  two  second  supporting  means  down- 
wards  towards  the  first  supporting  means  until  the 
glass  plate  is  broken  along  the  dividing  line. 

When  producing  glass  knives,  it  is  customary  to 
start  with  a  straight  glass  strip  with  plane-parallel 
longitudinal  side  edges  and  end  side  edges,  which  is 
divided  into  smaller  square  or  rhombic  glass  plates  of 
predetermined  size.  Positioning  is  achieved  by  caus- 
ing  one  end  edge  surface  of  the  glass  strip  to  engage 
with  an  abutment  pin,  and  by  causing  one  longitudinal 
edge  surface  of  said  strip  to  engage  with  an  abutment 
rail.  The  abutment  pin  and  the  abutment  rail  are  situ- 
ated  each  on  one  side  of  the  dividing  line.  The  position 
of  the  plate  is  maintained  during  the  scratching  and 
breaking  operations. 

The  resulting  smaller  glass  plates  are  then  brok- 
en,  substantially  along  a  diagonal  line,  to  produce  tri- 

angular  glass  knives,  the  glass  plate  being  positioned 
by  causing  the  side  edge  surfaces  at  each  of  the  two 
opposite  corners  between  which  the  dividing  line  is  to 
run,  to  engage  with  adjustable,  fork-like  means  for 

5  positioning  said  corners.  The  engagement  between 
these  means  and  the  glass  plate  is  maintained  during 
the  scratching  and  breaking  of  the  plate. 

Swedish  Patent  SE  310,768  and  US  Patents 
3,207,398  and  3,494,521  disclose  examples  of  the 

10  above  prior  art  technique.  Apparatuses  using  this 
technique  have  long  been  manufactured  and  sold  by 
LKB-Produkter  AB,  Bromma,  Sweden  under  the 
name  of  KNIFEMAKER. 

Although  this  known  technique  has  functioned 
15  well  and  resulted  in  high-quality  glass  knives,  a  con- 

siderable  number  of  the  thus  obtained  plates  and  kni- 
ves  have  not  been  up  to  standard  and  had  to  be  scrap- 
ped. 

20  Object  of  the  invention 

The  object  of  the  present  invention  is  to  achieve 
an  improvement  of  the  method  stated  in  the  introduc- 
tion,  so  that,  on  the  one  hand,  a  higher  quality  is  ob- 

25  tained  and,  on  the  other,  reproducibility  is  increased, 
i.e.  that  the  number  of  glass  plates  and  knives  which 
have  to  be  discarded  is  reduced,  without  the  method 
becoming  more  complicated  or  expensive. 

30  Summary  of  the  invention 

This  object  is  achieved  by  the  method  of  claim  1. 
Preferred  embodiments  of  this  method  are  defined  in 
dependent  claims  2-10. 

35  Thus,  the  invention  is  based  on  the  surprising  dis- 
covery  that  it  is  possible,  despite  very  high  demands 
on  the  dimensional  accuracy  of  the  intermediate 
product  plates  and  the  end  product  knives,  to  carry 
out  the  breaking  without  maintaining  the  precise  plate 

40  position  afforded  by  the  positioning  means.  Accord- 
ing  to  the  invention,  the  positioning  means  are,  before 
the  breaking  of  the  glass  plate,  at  least  partially  dis- 
engaged  from  the  plate,  so  that  essentially  only  the 
forces  deriving  from  the  first  and  second  supporting 

45  means  act  upon  the  plate  during  the  actual  breaking 
operation.  Preferably,  the  positioning  cooperation  is 
completely  eliminated  before  the  breaking. 

It  has  been  found  that  eliminating  the  positioning 
cooperation  according  to  the  invention  involves  re- 

50  moving  a  complex  of  uncontrolled  forces  acting  upon 
the  glass  plate  and  deriving  from  the  positioning 
means  employed.  In  this  manner,  the  dividing  breaks 
become  more  exact  and  more  easily  reproducible. 

The  positioning  cooperation  can  be  eliminated  in 
55  different  ways  for  the  end  product  breaking  and  the 

intermediate  product  breaking,  respectively. 
In  the  end  product  breaking,  i.e.  the  breaking  of 

a  square  or  rhombic  glass  plate  into  triangular  glass 
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knives,  a  complete  elimination  of  the  positioning  co- 
operation  may  advantageously  be  brought  about  in 
that  the  adjustable  means  conventionally  employed 
for  positioning  the  corners  are,  before  the  breaking, 
retracted  in  a  predetermined  way  from  the  set  coop- 
eration  position  and,  after  the  breaking,  the  removal 
of  the  resulting  pieces  of  glass  plate  and  the  insertion 
of  a  new,  identical  glass  plate  to  be  broken,  are  re- 
turned  to  the  set  cooperation  position  for  placing  the 
new  glass  plate  in  said  predetermined  dividing  posi- 
tion.  Thus,  known  conventional  corner  positioning 
means  only  have  to  be  modified  in  order  to  be  com- 
patible  with  this  controlled  back  and  forth  motion, 
something  that  is  technically  uncomplicated  and  can 
easily  be  achieved  by  anyone  skilled  in  the  art.  In  ac- 
tual  practice,  it  has  been  found  that  this  use  of  the  in- 
vention  renders  it  possible  to  have  the  scratch  nearer 
to  the  real  diagonal  line  than  has  previously  been  pos- 
sible,  while  maintaining  a  sufficient  certainty  that  the 
knife  edge  will  form  on  the  desired  side  of  the  corner 
edge  of  the  glass  plate.  Thus,  the  knife  edge  will  be 
nearer  to  the  corner  edge  than  before,  have  an  edge 
angle  closer  to  the  desired  one  (i.e.  half  the  corner  an- 
gle),  and  generally  present  improved  edge  properties. 

In  intermediate  product  breaking,  i.e.  breaking  of 
a  glass  strip,  it  has  proved  to  be  especially  advanta- 
geous  to  eliminate,  before  the  breaking,  the  position- 
ing  cooperation  between  the  end  edge  surface  of  the 
glass  strip  and  the  positioning  means  therefor.  As  to 
the  positioning  cooperation  with  the  longitudinal  edge 
surface  of  said  strip,  it  has  been  found  to  be  advan- 
tageous  if  this  occurs  at  two  separate  points,  one  on 
each  side  of  the  intended  dividing  line.  Most  prefer- 
ably,  the  cooperation  with  the  longitudinal  edge  sur- 
face  is  also  completely  eliminated  before  the  break- 
ing,  suitably  in  a  fashion  similar  to  the  one  stated 
above  for  the  corner  positioning  means  in  connection 
with  the  end  product  breaking,  the  abutment  means 
employed  for  the  cooperation  with  the  longitudinal 
edge  surface  of  the  glass  strip  being  optionally  ar- 
ranged  on  or  forming  part  of  a  rail  or  the  like  which  is 
easily  pivotable  or  laterally  movable  to  provide  the  de- 
sired  effect. 

It  has,  however,  been  found  that  the  cooperation 
with  the  longitudinal  edge  surface  of  the  glass  strip 
may  remain,  at  least  to  a  reduced  extent,  and  still  pro- 
vide  satisfactory  inventive  effect,  if  the  cooperation  is 
brought  about  by  abutment  means  with  rounded  co- 
operation  surfaces  having  a  substantial  line  contact 
and  low  adhesion,  resulting  in  low  forces  between  the 
longitudinal  edge  and  cooperation  surfaces  of  said 
abutment  means. 

Usually,  the  intermediate  product  breaking  is  car- 
ried  out  according  to  either  one  of  two  preferred 
methods.  According  to  the  first  method,  smaller  and 
preferably  square  glass  plates  are  successively  sepa- 
rated  from  one  end  side  of  the  glass  strip  in  order  to 
be  further  broken  and  made  into  triangular  glass  kni- 

ves,  said  positioning  means  being  made  to  cooperate 
with  the  end  edge  surface  of  said  end  side  and  with 
a  longitudinal  edge  surface  of  said  strip,  as  mentioned 

5  before.  According  to  this  preferred  method,  the  pos- 
itioning  cooperation  with  the  longitudinal  edge  sur- 
face  occurs  on  both  sides  of  the  intended  dividing 
line,  as  indicated,  the  end  edge  surface  of  the  strip  for 
positioning  engaging  with  an  abutment  means  chos- 

10  en  to  suit  the  length  of  the  divided  glass  plate  which, 
preferably  manually,  is  placed  and  maintained  in  a  co- 
operation  position  from  which  it  is  retracted,  prefer- 
ably  resiliently,  before  the  breaking. 

According  to  a  second  preferred  method,  the 
15  glass  strip  is  divided  in  the  middle  to  form  shorter 

strips  intended  to  be  further  divided  in  the  middle  and 
to  form  smaller,  preferably  square  glass  plates  to  be 
further  divided  and  made  into  the  end  product  in 
question,  i.e.  triangular  glass  knives,  said  positioning 

20  means  being  made  to  cooperate  with  an  end  edge 
surface  at  a  point  chosen  according  to  the  length  of 
the  strip  and  with  a  longitudinal  edge  surface  of  said 
strip.  According  to  this  embodiment,  the  end  edge 
surface  of  the  glass  strip  is  made  to  cooperate  for 

25  positioning  with  a  chosen  abutment  means  which, 
preferably  manually,  is  placed  and  maintained  in  co- 
operation  position  from  which  it  is  retracted,  prefer- 
ably  resiliently,  before  the  breaking. 

In  both  methods,  there  is  also  a  positioning  co- 
30  operation  with  the  longitudinal  edge  surface  of  the 

glass  strip,  as  indicated  above. 
In  both  these  preferred  methods,  it  is  especially 

preferred  that  at  least  the  positioning  cooperation 
with  said  end  edge  surface  of  the  glass  strip  is  elim- 

35  inated  after  the  second  supporting  means  have  ini- 
tially  engaged  the  glass  strip  so  as  to  maintain  the 
position  thereof. 

It  has  been  found  that  the  division  according  to 
the  invention  of  a  glass  strip  into  shorter  strips  or 

40  plates  results  in  improved  dividing  surfaces  and  high- 
er  dimensional  accuracy.  Naturally,  this  has  a  favour- 
able  effect  on  the  subsequent  diagonal  division  for 
producing  knives,  in  that  the  glass  plates  employed 
are  particularly  dimensionally  accurate  and,  conse- 

45  quently,  can  be  positioned  in  a  more  exact  way. 
The  invention  will  be  further  illustrated  by  means 

of  exemplifying  embodiments  described  hereinafter, 
reference  being  had  to  the  accompanying  drawings. 

so  Brief  description  of  the  drawings 

Fig.  1  is  a  schematic  perspective  view  of  the  up- 
per  part  of  a  basically  conventional  apparatus  for  div- 
iding  glass  plates,  said  apparatus  being  modified  so 

55  as  to  be  capable  of  dividing  glass  plates  in  the  form 
of  strips,  in  accordance  with  the  invention. 

Fig.  2  is  a  schematic  and  enlarged  perspective 
view  of  a  modified  part  of  the  apparatus  in  Fig.  1. 

Fig.  3  is  a  schematic  top  plan  view  further  illus- 

3 
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trating  the  positioning  of  a  glass  strip  in  the  apparatus 
in  Figs.  1  and  2. 

Figs.  4-6  are  schematic  and  part-sectional  partial 
side  views  further  illustrating  the  positioning  and 
holding  of  the  glass  strip  between  the  supporting 
means  forming  part  of  the  apparatus. 

Fig.  7  is  a  further  simplified  partial  top  plan  view 
similarto  Fig.  3  and  illustrating  how  the  positioning  co- 
operation  with  the  longitudinal  edge  surface  of  the 
glass  strip  can  be  completely  eliminated  before  the 
breaking. 

Fig.  8  is  a  schematic  partial  top  plan  view  illustrat- 
ing  how  the  positioning  cooperation  can  easily  be 
eliminated  in  connection  with  end  product  breaking  of 
a  square  glass  plate  in  a  further  modified  apparatus 
of  the  type  illustrated  in  Figs.  1-7. 

Description  of  embodiments 

Fig.  1  shows  schematically  the  upper  part  of  an 
apparatus  for  breaking  glass  strips  (intermediate 
product  breaking),  as  well  as  square  or  rhombic  glass 
plates  (end  product  breaking).  The  basic  construction 
of  the  apparatus  is  entirely  conventional  in  that  it  com- 
prises  a  top  or  base  plate  1;  a  mounting  3  fixedly  ar- 
ranged  on  the  top  plate  and  supporting  a  vertically 
movable  clamping  and  scratching  head  5;  a  pair  of  ad- 
justable  corner  positioning  means  7,  8  for  glass  plates 
to  be  broken  along  a  diagonal  (see  also  Fig.  8);  a  pair 
of  first  supporting  means  in  the  form  of  supporting 
pins  9,  10  rounded  at  the  top  (see  also  Figs.  4-6)  sep- 
arately  projecting  perpendicularly  from  the  top  plate 
1  between  said  means  7,  8,  for  supporting  a  glass 
strip  or  glass  plate  to  be  divided  by  breaking;  and  a 
guide  plate  11  with  a  positioning  guide  rail  13  for  a 
glass  strip  15  to  be  divided  into  smaller  glass  plates 
for  end  product  breaking.  The  guide  plate  11  is  dis- 
posed,  in  conventional  fashion,  on  one  side  of  the  in- 
tended  dividing  line  and  adapted  to  be  locked  in  dif- 
ferent  angular  positions  on  the  top  plate  1,  such  that 
the  glass  strip  15  can  be  broken  along  a  dividing  line 
forming  a  desired  angle  (usually  90°)  with  the  longi- 
tudinal  direction  of  said  strip.  The  guide  plate  11  and 
its  guide  rail  13,  which  are  further  illustrated  in  Figs. 
2  and  3,  have  been  modified  to  suit  the  invention,  and 
these  modifications  will  be  discussed  in  more  detail 
below. 

On  the  underside,  the  head  5  has  downwardly 
projecting,  second  supporting  means  (not  shown  in 
Fig.  1)  in  the  form  of  two  separate,  rounded  support- 
ing  pins  which,  together  with  the  first  supporting  pins 
9,  10,  form  a  symmetrical  and  balanced  supporting 
configuration  formed  like  a  cross  and  comprising  four 
points  of  support,  as  is  apparent  from  Figs.  4-6  and 
7-8.  In  these  Figures,  the  two  second  supporting  pins 
(ortheir  points  of  engagement)  are  designated  17,  18. 
The  downward  movement  of  the  head  5  to  the  clamp- 
ing  position  is  controlled  by  means  of  a  lever  19.  As 

shown  in  Fig.  1,  a  conventional  scratching  unit  21  is 
disposed  on  the  front  side  of  the  head  so  as  to  provide 
a  glass  strip  or  glass  plate  clamped  between  the  first 

5  and  second  supporting  pins  9,  10,  17,  18  with  a 
scratch  line  23  coinciding  with  the  line  of  symmetry 
defined  by  the  points  of  support  of  the  first  supporting 
pins  9,  10.  The  points  of  support  of  the  second  sup- 
porting  pins  17,  18  define  a  second  line  of  symmetry 

10  perpendicular  to  the  first  line  of  symmetry. 
The  conventional  manner  of  using  this  type  of  ap- 

paratus  for  breaking  a  glass  strip  comprises  that  said 
strip  is  placed  on  the  first  supporting  pins  9,  10  and 
positioned  by  means  of  the  guide  rail  13  and  a  suit- 

is  able  end  edge  abutment  means  which,  in  prior  art 
technique,  consists  of  an  upwardly  projecting  abut- 
ment  pin  mounted  in  the  top  plate  1  to  the  left  of  the 
guide  rail  13  and  the  head  5  (as  seen  in  Fig.  1).  Then, 
the  head  5  is  moved  vertically  down  by  means  of  the 

20  lever  19,  such  that  the  upper  supporting  pins  17,  18 
engage  with  the  upper  surface  of  the  glass  strip  and 
clamp  it  in  the  desired  position,  in  which  the  strip 
otherwise  is  free  from  the  top  plate  1  and  the  guide 
plate  11.  While  maintaining  the  positioning  cooper- 

25  ation  between  the  clamped  glass  strip  and  the  posi- 
tioning  means  employed,  the  lower  supporting  pins  9, 
10  are  raised  (by  means  not  shown)  until  the  strip  is 
broken  along  the  scratch  line  23. 

In  the  present  invention,  modifications  have  been 
30  made  to  ensure  that  the  glass  strip  is  not  unfavour- 

ably  affected  by  forces  from  the  positioning  means 
during  the  breaking.  Thus,  firstly  there  is  no  abutment 
pin  for  the  left  end  edge  surface  of  the  glass  strip  (as 
seen  in  Fig.  1);  instead,  special  abutment  means  for 

35  the  opposite  end  edge  surface  of  the  glass  strip  15 
are  adjacent  to  the  guide  rail  13,  as  will  be  described 
in  more  detail  below. 

Furthermore,  the  guide  rail  1  3  comprises  two  im- 
portant  modifications.  Firstly,  it  has  a  base  extension 

40  25  to  the  left  beyond  the  dividing  line,  which  has,  at 
its  free  end,  an  upwardly  projecting  abutment  member 
27  with  a  short  longitudinal  abutment  surface  parallel 
to  and  of  the  same  type  as  that  of  the  guide  rail  1  3. 
In  other  words,  the  guide  rail  comprises  two  parts  in 

45  that  it  has  abutment  or  cooperation  surfaces  for  pos- 
itioning  on  both  sides  of  the  intended  dividing  line,  re- 
sulting  in  a  much  improved  positioning  effect  for  the 
longitudinal  edge,  especially  when  the  glass  strip  at 
issue  is  short,  as  illustrated  in  Fig.  2.  Such  a  short 

so  glass  strip  is  divided  into  two  smaller  plates  which  are 
to  be  divided  along  a  diagonal  line  to  produce  trian- 
gular  glass  knives  (cf.  also  Fig.  8). 

Secondly,  the  cooperation  surfaces  29  of  the 
guide  rail  13  are,  on  the  long  main  member  as  well  as 

55  on  the  supplementary  member  27,  made  convex  to 
provide  an  essentially  linear  contact  with  the  flat  and 
straight  longitudinal  edge  surface  16  of  the  glass  strip 
15.  Furthermore,  the  material  of  the  guide  rail  should 
be  chosen  to  give  low  adhesion,  a  suitable  material 

4 
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being  aluminium  whose  oxidised  surface  layer  gives 
such  a  low  adhesion.  The  convex  shape  of  the  coop- 
eration  surfaces  can  be  seen  in  the  schematic  Fig- 
ures  4-6  which  are  cross-sections  (i.e.  sections  taken 
transversely  of  the  longitudinal  direction  of  the  glass 
strip  15)  on  a  level  with  the  guide  member27and  one 
of  t  he  new  abutment  means  for  t  he  end  edge  surface, 
respectively,  said  abutment  means  being  described  in 
more  detail  below. 

As  is  apparent  from  Figs.  1-3,  the  guide  rail  13 
has  four  abutment  means  31,  32,  33,  34  for  the  end 
edge  surface  35  of  the  glass  strip  15.  These  abutment 
means  are  positioned  on  the  guide  rail  1  3  so  as  to  cor- 
respond  with  four  glass  strip  positions  involving  a  suc- 
cessive  division  into  halves  of  a  glass  strip.  Thus,  Fig. 
1  shows  the  first  position  and  Fig.  2  shows  the  fourth 
and  last  position  during  a  division  of  a  glass  strip  into 
sixteen  smaller  glass  plates  equal  in  size.  Each  abut- 
ment  means  31-34  is  arranged  so  as  to  normally  be 
situated  within  the  guide  rail  itself,  i.e.  it  does  not  pro- 
ject  beyond  the  cooperation  position  of  the  guide  rail 
(see  Fig.  6),  and  consists  of  a  substantially  reversed, 
U-shaped  leaf  spring  whose  one  end  is  attached  to 
the  back  of  the  guide  rail  13.  The  opposite,  free  and 
outwardly  bent  end  of  the  spring  is  situated  in  a  cor- 
responding  guide  track  37  on  the  cooperation  side  of 
the  guide  rail  13.  The  guide  track  37  extends  perpen- 
dicular  to  the  longitudinal  direction  of  the  guide  rail 
and  has  a  width  exactly  corresponding  to  the  width  of 
the  leaf  spring.  When  a  chosen  spring  34  (see  Fig.  5) 
is  manually  activated,  as  indicated  by  the  arrow  39, 
the  spring  is  guided  by  the  guide  tracks  37  to  pass  be- 
yond  the  cooperation  surface  29  of  the  guide  rail,  so 
as  to  form  a  well-defined  abutment  for  the  end  edge 
surface  35  of  the  glass  strip.  After  the  desired  posi- 
tion  has  thus  been  established,  the  spring  34  can  be 
released  to  automatically  return  to  its  position  of  rest 
out  of  contact  with  the  glass  strip  15. 

An  elongate  leaf  spring  41  is  attached  to  the 
guide  plate  11  in  order  to  maintain  a  positioned  glass 
strip  15  in  correct  position,  and  substantially  extends 
along  the  glass  strip  and  cooperates  with  the  free 
longitudinal  edge  surface  thereof,  such  that  the  glass 
strip  is  pressed  against  the  guide  rail  13.  As  shown  in 
Fig.  4,  also  the  contact  surface  of  the  spring  41  is  con- 
vex,  for  the  same  reasons  which  also  apply  to  the  co- 
operation  surface  of  the  guide  rail  13.  Usually,  the  ef- 
fect  which  the  contact  pressure  of  the  spring  41  has 
on  the  breaking  is  negligible.  It  is,  however,  also  pos- 
sible  to  completely  eliminate  the  action  of  the  spring 
41  before  the  breaking  (see  Fig.  7). 

When  dividing  a  glass  strip  15  by  breaking  ac- 
cording  to  the  preferred  embodiment  of  the  invention, 
the  glass  strip  is  placed  on  the  supporting  pins  9,  10 
with  one  longitudinal  edge  surface  resting  against  the 
cooperation  surfaces  of  the  guide  rail  1  3,  and  with  the 
spring  41  in  contact  with  the  second  longitudinal  edge 
surface.  The  abutment  spring  (34  in  Fig.  1)  is  chosen 

according  to  the  length  of  the  glass  strip  15.  The 
spring  is  pressed  out  of  the  guide  rail  13  by  means  of 
a  finger,  and  the  glass  strip  15  is  displaced  longitudin- 

5  ally  until  its  end  edge  surface  35  engages  the  spring 
34,  the  contact  with  the  cooperation  surfaces  of  the 
guide  rail  being  simultaneously  maintained.  The  glass 
strip  15  being  positioned,  the  head  5  is  lowered  by 
means  of  the  lever  9,  such  that  the  supporting  pins 

10  17,  18  of  the  head  are  resting  on  the  upper  surface 
of  the  glass  strip.  The  weight  of  the  head  5  and  the 
spring  41  serve  to  maintain  the  positioning  when  the 
spring  34  is  released  and  disengages  itself  from  the 
end  edge  surface  35.  At  this  stage,  the  lever  19  is  fur- 

is  ther  activated,  such  that  the  head  5  is  placed  and 
locked  in  its  clamping  position  tofixedly  hold  the  glass 
strip  15  between  the  lower  supporting  pins  9,  10  and 
the  upper  supporting  pins  17,  18.  At  this  point,  the 
strip  is  otherwise  completely  free  except  along  the 

20  line  of  contact  between  the  longitudinal  end  edge  sur- 
faces  of  the  strip  and  the  guide  rail  13  and  the  spring 
41,  respectively.  As  a  rule,  this  line  of  contact  has 
been  found  to  produce  no  forces  unfavourable  either 
to  the  final  clamping  of  the  glass  strip  or  to  the  sub- 

25  sequent  breaking  thereof. 
Then,  the  glass  strip  "freely"  clamped  in  this  man- 

ner  is  scratched  in  conventional  fashion  by  means  of 
the  scratching  unit  21  ,  whereupon  breaking  is  carried 
out  in  euqally  conventional  manner. 

30  If  one  nevertheless  wishes  to  eliminate  the  pos- 
itioning  of  the  end  edge  surface  of  the  glass  strip  be- 
fore  the  final  clamping,  scratching  and  breaking,  this 
may  be  carried  out  in  a  simple  manner  according  to 
the  principle  schematically  illustrated  in  Fig.  7.  Here, 

35  the  guide  plate  11  is  arranged  on  the  top  plate  1  so 
that  it,  after  said  positioning,  may  temporarily  be  piv- 
oted  sideways  away  from  the  glass  strip,  a  pin  45  be- 
ing  optionally  arranged  in  the  top  plate  to  cooperate 
with  the  spring  41,  such  that  the  latter  is  pivoted  si- 

40  multaneously  in  the  opposite  direction  and  disengag- 
ed  from  the  glass  strip.  The  necessary  pivot  shaft  for 
the  guide  plate  may  be  arranged  at  the  right  end  of 
the  guide  rail  13,  as  indicated  in  Fig.  7.  Naturally,  it  is 
possible  to  have  a  purely  translational  motion  side- 

45  ways  instead  of  a  pivoting  movement,  the  main  thing 
being  that  the  starting  position  of  the  guide  plate  11, 
in  which  the  positioning  of  the  glass  strip  is  carried 
out,  is  exactly  defined  and  that,  after  the  breaking  of 
the  glass  strip,  the  guide  plate  is  always  returned  ex- 

50  actly  to  the  starting  position.  It  will  be  obvious  to  any- 
one  skilled  in  the  art  how  this  type  of  modification 
could  be  carried  out  in  actual  practice. 

The  division  of  a  glass  strip  according  to  the  pre- 
viously  mentioned  second  embodiment  of  the  inven- 

55  tion  may  be  carried  out  by  means  of  the  apparatus  de- 
scribed  above  and  schematically  illustrated  in  Fig.  3. 
As  before,  the  glass  strip  15  is  placed  on  the  support- 
ing  pins  9,  10  and  positioned  by  means  of  the  guide 
rail  13,  27  and  the  first  abutment  means  31  on  the 

5 
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guide  rail,  in  a  manner  corresponding  to  that  descri- 
bed  above.  As  indicated  in  Fig.  3,  that  part  of  the  glass 
strip  which  initially  is  long  and  unguided  extends  free- 
ly  to  the  left.  After  breaking  off  a  square  piece  of 
glass,  the  remaining  part  of  the  glass  strip  15  is 
moved  to  the  right  in  Fig.  3  to  be  positioned  and  div- 
ided  again  as  above,  and  so  forth.  Before  the  last  di- 
vision,  the  glass  strip  has  the  length  apparent  from 
Fig.  7.  It  will  be  appreciated  that  the  supplementary 
member  27  ofthe  guide  rail  13should  besituated  only 
so  far  from  the  dividing  line  that  it  can  still  cooperate 
with  the  glass  strip  when  this  is  at  its  shortest,  i.e. 
when  it  has  a  length  equalling  the  length  of  two  brok- 
en  glass  plates  put  together.  Naturally,  this  applies 
also  to  the  last  division  of  a  glass  strip,  according  to 
the  previously  described  preferred  embodiment  of 
the  invention. 

Fig.  8  illustrates  schematically  an  example  of  how 
the  present  invention  can  be  applied  to  end  product 
breaking  of  a  square  glass  plate  51  in  which  a  modi- 
fied  apparatus  according  to  Fig.  1  is  used.  The  glass 
plate  51  is  positioned  in  conventional  fashion  by 
means  of  the  corner  positioning  means  7,  8  which, 
however,  are  modified  such  that  they  can  both  be 
moved  temporarily  away  from  one  another  from  a 
well-defined  starting  position.  In  this  starting  position, 
the  means  7,  8  can  be  set  in  conventional  manner  for 
positioning  the  glass  plate  51.  Then,  the  glass  plate 
is  clamped  by  means  ofthe  supporting  pins  9,  10,  17, 
18  as  described  above,  whereupon  the  means  7,  8 
are  both  moved  out  ofthe  starting  position  in  a  pre- 
determined  manner,  thereby  to  eliminate  the  position- 
ing  engagement  with  the  glass  plate.  In  Fig.  8,  the  set 
positioning  state  is  indicated  by  dashed  lines,  and  the 
retracted  position  for  breaking,  with  no  unfavourable 
forces  acting  upon  the  glass  plate,  is  indicated  by  con- 
tinuous  lines.  After  the  glass  plate  has  been  broken, 
the  positioning  means  7,  8  are  returned  to  their  well- 
defined  starting  position  for  exact  and  direct  position- 
ing  of  a  fresh  glass  plate,  there  being  no  need  for 
again  adjusting  the  positioning  means,  provided  that 
the  new  glass  plate  has  exactly  the  same  dimensions 
as  the  previous  one.  The  modification  ofthe  appara- 
tus  necessary  for  producing  the  guided  and  well- 
defined  return  movement  of  the  positioning  means 
can  easily  be  made  by  anyone  skilled  in  the  art  and 
therefore  need  not  be  described. 

Claims 

1.  A  method  for  producing  a  glass  knife,  especially 
for  use  in  microtomy  and  ultramicrotomy,  com- 
prising  a  plate  of  flat  glass  (1  5)  intended  to  be  div- 
ided  by  breaking  along  a  dividing  line  (23) 
scratched  thereon,  is  placed  with  one  plane  sur- 
face  resting  on  first  supporting  means  providing 
at  least  two  separate  points  of  support  (9,10) 

which  are  symmetrically  arranged  in  relation  to 
the  desired  dividing  line  (23);  that  the  glass  plate 
(15)  is  placed  in  a  predetermined  dividing  posi- 

5  tion  by  positioning  means  (7,8)  cooperating  with 
the  side  edge  surfaces  of  the  glass  plate  (15); 
that  the  glass  plate  (15)  is  provided  with  the 
scratch  (23)  forming  the  dividing  line,  during 
which  operation  the  glass  plate  (15)  is  fixed  by 

10  use  of  fixing  means  pressed  against  the  glass 
plate;  that  two  further  supporting  means  (17,18), 
which  also  are  symmetrically  arranged  in  relation 
to  the  desired  dividing  line  and  which  have  a  line 
of  symmetry  perpendicular  to  the  line  of  symme- 

15  try  of  the  first  supporting  means,  are  applied  to 
the  other  plane  surface  of  the  glass  plate  (15), 
one  of  said  lines  of  symmetry  being  located  in  the 
desired  dividing  plane  on  the  unscratched  face  of 
the  glass  plate;  and  that  the  glass  plate  is  broken 

20  by  moving  said  first  and  second  supporting 
means  towards  one  another  in  a  direction  per- 
pendicular  to  the  plane  of  said  glass  plate,  char- 
acterised  in  that  the  positioning  means  (7,8),  be- 
fore  the  breaking  of  the  glass  plate,  are  at  least 

25  partially  disengaged  from  said  plate,  such  that 
essentially  only  the  forces  deriving  from  said  first 
and  second  supporting  means  act  upon  the  glass 
plate  during  the  breaking  thereof. 

30  2.  Method  as  claimed  in  claim  1,  characterised  in 
that  the  positioning  means  (7,8)  are  completely 
disengaged  from  the  glass  plate  before  the 
breaking  thereof. 

35  3.  Method  as  claimed  in  claim  1  or2,  characterised 
in  that  the  second  supporting  (17,18)  means  are 
used  as  fixing  means. 

4.  Method  as  claimed  in  any  one  of  the  preceding 
40  claims,  in  which  the  glass  plate  (15)  is  square  or 

rhombic  and  a  pair  of  positioning  means  (7,8)  for 
placing  the  glass  plate  in  the  dividing  position  are 
made  to  cooperate  with  the  side  edge  surfaces  of 
two  opposite  glass  plate  corners  between  which 

45  the  dividing  line  is  to  run,  characterised  in  that 
the  positioning  means,  before  the  breaking,  are 
retracted  in  a  predetermined  manner  and,  after 
the  breaking,  the  removal  ofthe  resulting  pieces 
of  glass  plate  and  the  insertion  of  a  new,  identical 

so  glass  plate  to  be  broken,  are  returned  to  the  set 
cooperation  position  for  placing  the  new  glass 
plate  in  said  predetermined  dividing  position. 

5.  Method  as  claimed  in  any  one  of  claims  1-3,  in 
55  which  the  glass  plate  (15)  is  a  strip  from  one  end 

side  of  which,  smaller  and  preferably  square 
glass  plates  are  successively  separated  to  be  fur- 
ther  divided  and  made  into  triangular  glass  kni- 
ves,  and  in  which  the  positioning  means  (7,8)  are 

45 
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made  to  cooperate  with  the  end  edge  surfaces 
(35)  on  said  end  side  and  with  a  longitudinal  edge 
surface  (16)  ofthe  glass  strip,  characterised  in 
that  the  positioning  cooperation  with  the  longitu-  5 
dinal  edge  surface  ofthe  glass  strip  occurs  at  two 
points,  each  on  one  side  ofthe  desired  dividing 
line,  and  that  the  end  edge  surface  ofthe  glass 
strip  for  positioning  is  brought  into  engagement 
with  an  abutment  means  (31-34)  which  has  been  10 
chosen  according  to  the  length  ofthe  glass  plate 
and  which,  preferably  manually,  is  placed  and 
maintained  in  a  cooperation  position  from  which 
it  is  retracted  before  the  breaking,  preferably  re- 
siliently.  15 

6.  Method  as  claimed  in  any  one  of  claims  1-3,  in 
which  the  glass  plate  (15)  is  a  strip  which  is  div- 
ided  in  the  middle  to  form  shorter  strips  intended 
to  be  further  divided  in  the  middle  orform  smaller  20 
and  preferably  square  glass  plates  to  be  further 
divided  and  made  into  triangular  glass  knives, 
and  in  which  the  positioning  (7,8)  are  made  to  co- 
operate  with  an  end  edge  surface  at  a  point  chos- 
en  according  to  the  length  of  the  glass  strip,  and  25 
with  a  longitudinal  edge  surface  (16)  of  said  strip, 
characterised  in  that  the  end  edge  surface  (35) 
of  the  glass  strip,  for  positioning,  is  made  to  co- 
operate  with  a  chosen  abutment  means  which, 
preferably  manually,  is  placed  and  maintained  in  30 
cooperation  position  from  which  it  is  retracted, 
preferably  resiliently,  when  having  been  released 
before  the  breaking,  and  that  the  positioning  co- 
operation  with  the  longitudinal  edge  surface  of 
the  glass  strip  occurs  at  two  separate  points,  one  35 
on  each  side  ofthe  desired  dividing  line. 

7.  Method  as  claimed  in  any  one  of  claims  5-6,  char- 
acte  rised  i  n  t  hat  at  least  t  he  cooperation  wit  h  t  he 
end  edge  surface  (35)  of  the  glass  strip  (15)  is 
eliminated  after  the  second  supporting  means 
(17,18)  has  initially  engaged  the  glass  strip  in  or- 
der  to  maintain  the  position  thereof. 

40 

45 8.  Method  as  claimed  in  any  one  of  claims  5-7,  char-  45 
acterised  in  that  the  positioning  cooperation  with 
the  longitudinal  edge  surfaces  (16)  ofthe  glass 
strip  is  achieved  by  means  of  rounded  cooper- 
ation  surfaces  (29)  of  low  adhesion  and  ensuring 
low  forces  between  the  longitudinal  edge  and  co-  50 
operation  surfaces. 

9.  Method  as  claimed  in  any  one  of  claims  5-7,  char- 
acterised  in  that  also  the  positioning  cooperation 
with  the  longitudinal  edge  surface  (16)  of  the  55 
glass  strip  is  eliminated  before  the  breaking,  pre- 
ferably  after  the  second  supporting  means 
(17,18)  have  initially  engaged  the  glass  strip  in  or- 
der  to  maintain  the  position  thereof. 

10.  Method  as  claimed  in  claim  9,  characterised  in 
that  the  means  employed  for  the  positioning  of 
the  longitudinal  edge  surface  (16)  are,  before  the 
breaking,  temporarily  moved  aside  and,  after  the 
breaking,  are  returned  to  the  set  cooperation  pos- 
ition. 

Patentanspruche 

1.  Verfahren  zur  Herstellung  eines  Glasmessers, 
insbesondere  zur  Verwendung  bei  der  Herstel- 
lung  von  Mikro-  und  Ultrafeinschnitten,  welches 
den  Schritt  umfalit,  dali  eine  Flachglasplatte  (15), 
die  durch  Brechen  entlang  einer  darauf  einge- 
kratzten  Trennlinie  (23)  zu  teilen  ist,  so  aufgelegt 
wird,  dali  eine  ebene  Flache  auf  einer  ersten 
Sttitzeinrichtung  mit  mindestens  zwei  getrennten 
Auflagepunkten  (9,  10)  ruht,  die  bezuglich  der 
Solltrennlinie  (23)  symmetrisch  angeordnet  sind; 
dali  die  Glasplatte  (15)  in  eine  vorgegebene 
Trennposition  durch  eine  Positioniereinrichtung 
(7,  8)  gebracht  wird,  die  mit  den  seitlichen  Kan- 
tenflachen  der  Glasplatte  (15)  zusammenwirkt; 
dali  auf  die  Glasplatte  (15)  die  die  Trennlinie  bil- 
dende  Linie  eingekratzt  (23)  wird,  wahrenddes- 
sen  die  Glasplatte  (1  5)  unter  Einsatz  einer  gegen 
die  Glasplatte  angedrtickten  Fixiereinrichtung 
festgehalten  wird;  dali  zwei  weitere  Sttitzeinrich- 
tungen  (17,  18),  die  ebenfalls  bezuglich  der  ge- 
wtinschten  Trennlinie  symmetrisch  sind  und  de- 
ren  Symmetrieachse  senkrecht  zur  Symmetrie- 
achse  der  ersten  Sttitzeinrichtung  verlauft,  ge- 
gen  die  andere  ebene  Flache  der  Glasplatte  (1  5) 
angelegt  werden,  wobei  eine  der  Symmetrieach- 
sen  in  dergewunschten  Trennebene  auf  der  Fla- 
che  der  Glasplatte  ohne  Xratzer  liegt;  und  dali  die 
Glasplatte  dadurch  gebrochen  wird,  dali  die  erste 
und  zweite  Sttitzeinrichtung  in  einer  zur  Ebene 
der  Glasplatte  senkrechten  Richtung  aufeinander 
zu  bewegt  werden,  dadurch  gekennzeichnet, 
dali  die  Positioniereinrichtungen  (7,  8)  vor  dem 
Brechen  der  Glasplatte  zwnindest  teilweise  von 
der  Platte  so  gelost  werden,  dali  im  wesentlichen 
nur  die  von  der  ersten  und  zweiten  Sttitzeinrich- 
tung  kommenden  Krafte  wahrend  des  Brechens 
der  Glasplatte  auf  diese  einwirken. 

2.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dali  die  Positioniereinrichtungen  (7,  8) 
vor  dem  Brechen  der  Glasplatte  vollstandig  von 
dieser  gelost  werden. 

3.  Verfahren  nach  Anspruch  1  oder  2,  dadurch  ge- 
kennzeichnet,  dali  die  zweite  Sttitzeinrichtung 
(17,  18)  als  Fixiereinrichtung  eingesetzt  wird. 

4.  Verfahren  nach  einem  der  vorhergehenden  An- 
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sprtiche,  bei  welchem  die  Glasplatte  (15)  quadra- 
tisch  oder  rautenformig  ist  und  ein  Paar  Positio- 
niereinrichtungen  (7,  8)  zum  Positionieren  der 
Glasplatte  in  der  Trennposition  zum  Zusammen-  5 
wirken  mit  den  seitlichen  Kantenflachen  der  bei- 
den  gegenuberliegenden  Ecken  der  Glasplatte 
veranlalit  werden,  zwischen  welchen  die  Trennli- 
nie  verlaufen  soil,  dadurch  gekennzeichnet,  dali 
die  Positioniereinrichtungen  vor  dem  Brechen  in  10 
vorgegebener  Weise  zuruckgezogen  werden  und 
nach  dem  Brechen,  dem  Herausnehmen  der  sich 
ergebenden  Glasplattenstucke  und  nach  dem  Ein- 
legen  einer  neuen  zu  brechenden  identischen  Glas- 
platte  in  die  eingestellte  Zusammenwirkposition  15 
zuruckgefuhrt  werden,  urn  die  neue  Glasplatte  in 
die  vorgegebenen  Trennposition  zu  bringen. 

5.  Verfahren  nach  einem  der  Anspruche  1  bis  3,  bei 
welchem  die  Glasplatte  (15)  ein  Streifen  ist,  von  20 
dessen  einer  Schmalkante  her  kleinere  und  vor- 
zugsweise  quadratische  Glasplatten  nacheinan- 
der  zur  weiteren  Trennung  und  Herstellung  von 
dreieckigen  Glasmessern  abgetrennt  werden, 
und  bei  welchem  die  Positioniereinrichtungen  (7,  25 
8)  zum  Zusammenwirken  mit  den  Kantenflachen 
(35)  auf  der  Schmalkante  und  mit  einer  Langs- 
kantenflache  (16)  des  Glasstreifens  veranlalit 
werden,  dadurch  gekennzeichnet,  dali  das  Zu- 
sammenwirken  mit  der  Langskantenflache  des  30 
Glasstreifens  zum  Positionieren  an  zwei  Punkten 
stattf  indet,  von  denen  jeder  auf  einer  Seite  der 
gewtinschten  Trennlinie  liegt,  und  dali  die 
Schmalkantenflache  des  Glasstreifens  zur  Posi- 
tionierung  in  Eingriff  mit  einer  Anlegeeinrichtung  35 
(31  -  34)  gebracht  wird,  die  entsprechend  der 
Lange  der  Glasplatte  gewahlt  wurde  und  vor- 
zugsweise  von  Hand  in  eine  Position  zum  Zusam- 
menwirken  gebracht  und  in  diesergehalten  wird, 
aus  welcher  sie  vor  dem  Brechen,  vorzugsweise  40 
elastisch,  zuruckgezogen  wird. 

6.  Verfahren  nach  einem  der  Anspruche  1  bis  3,  bei 
welchem  die  Glasplatte  (15)  ein  Streifen  ist,  der 
in  der  Mitte  geteilt  wird,  urn  kurzere  Streifen  zu  45 
bilden,  die  in  der  Mitte  weiter  geteilt  werden  sollen 
bzw.  urn  kleinere  und  vorzugsweise  quadratische 
Glasplatten  zu  bilden,  die  zur  weiteren  Trennung 
zum  Herstellen  von  dreieckigen  glasmessern  zu 
verarbeiten  sind,  und  bei  welchem  die  Positio-  50 
niereinrichtungen  (7,  8)  zum  Zusammenwirken 
mit  einer  Schmalkantenflache  an  einem  entspre- 
chend  der  Lange  des  Glasstreifens  gewahlten 
Punkt  und  mit  einer  Langskantenflache  (16)  des 
Streifens  veranlalit  werden,  dadurch  gekenn-  55 
zeichnet,  dali  die  Schmalkantenflache  (35)  des 
Glasstreifens  zur  Positionierung  zum  Zusam- 
menwirken  mit  einer  gewahlten  Anlegeeinrich- 
tung  veranlalit  wird,  welche  vorzugsweise  von 

Hand  in  eine  Position  zum  Zusammenwirken  ge- 
bracht  und  in  dieser  gehalten  wird,  aus  welcher 
sie  nach  dem  Freilassen  vor  dem  Brechen,  vor- 
zugsweise  elastisch,  zuruckgezogen  wird,  und 
dali  das  Zusammenwirken  mit  der  Langskanten- 
flache  des  Glasstreifens  zum  Positionieren  an 
zwei  getrennten  Punkten  erfolgt,  die  jeweils  auf 
einer  Seite  der  gewtinschten  Trennlinie  liegen. 

7.  Verfahren  nach  einem  der  Anspruche  5  bis  6,  da- 
durch  gekennzeichnet,  dali  zumindest  ein  Zu- 
sammenwirken  mit  der  Schmalkantenflache  (35) 
des  Glasstreifens  (15)  zur  Positionierung  entfallt, 
nachdem  die  zweite  Sttitzeinrichtung  (17,  18)  an- 
fanglich  mit  dem  Glasstreifen  in  Eingriff  gelangt 
ist,  urn  diesen  in  seiner  Position  zu  halten. 

8.  Verfahren  nach  einem  der  Anspruche  5  bis  7,  da- 
durch  gekenneichnet,  dali  das  Zusammenwir- 
ken  mit  der  Langskantenflache  (16)  des  Glas- 
streifens  zur  Positionierung  mittels  abgerundeter 
Zusammenwirkflachen  (29)  geringer  Adhasions- 
krafterzielt  wird,  welche  zwischen  der  Langskan- 
te  und  den  Zusammenwirkflachen  geringe  Krafte 
gewahrleisten. 

9.  Verfahren  nach  einem  der  Anspruche  5  bis  7,  da- 
durch  gekennzeichnet,  dali  auch  das  Zusam- 
menwirken  mit  der  Langskantenflache  (16)  des 
Glasstreifens  zur  Positionierung  vor  dem  Bre- 
chen  entfallt,  vorzugsweise  nachdem  die  zweite 
Sttitzeinrichtung  (17,  18)  anfanglich  mit  dem 
Glasstreifen  in  Eingriff  gelangt  ist,  urn  diesen  in 
seiner  Position  zu  halten. 

10.  Verfahren  nach  Anspruch  9,  dadurch  gekenn- 
zeichnet,  dali  die  zur  Positionierung  der  Langs- 
kantenflache  (16)  herangezogenen  Einrichtun- 
gen  vor  dem  Brechen  vortibergehend  zur  Seite 
bewegt  und  nach  dem  Brechen  in  die  eingestellte 
Zusammenwirkposition  zurtickbewegt  werden. 

Revendications 

1.  Procede  de  fabrication  d'une  lame  en  verre,  utili- 
sable  notamment  en  microtomie  et  ultramicroto- 
mie,  consistant  en  ce  qu'une  plaque  de  verre  plat 
(15),  destinee  a  etre  divisee  par  rupture  le  long 
d'une  ligne  de  division  creee  par  rayage,  est  pla- 
cee  de  facon  qu'une  surface  plane  repose  sur  un 
premier  moyen  de  support  formant  au  moins 
deux  points  d'appui  se  pares  (9,10)  qui  sont  dis- 
poses  symetriquement  par  rapport  a  la  ligne  de 
division  desiree  (23)  ;  en  ce  que  la  plaque  de 
verre  (15)  est  placee  dans  une  position  de  divi- 
sion  predeterminee  par  des  moyens  de  position- 
nement  (7,8)  cooperant  avec  les  surfaces  de 
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bords  lateraux  de  la  plaque  de  verre  (15)  ;  en  ce 
que  la  plaque  de  verre  (15)  est  pourvue  de  la 
rayure  (23)  formant  la  ligne  de  division  dans  un 
operation  pendant  laquelle  la  plaque  de  verre 
(15)  estfixee  par  utilisation  de  moyens  de  fixation 
appliques  contre  la  plaque  de  verre  ;  en  ce  que 
deux  autres  moyens  de  support  (1  7,  1  8),  qui  sont 
egalement  disposes  symetriquement  par  rapport 
a  la  ligne  de  division  desiree  et  qui  ont  un  axe  de 
symetrie  perpendiculaire  a  I'axe  de  symetrie  du 
premier  moyen  de  support,  sont  appliques  contre 
I'autre  surface  plane  de  la  plaque  de  verre  (15), 
un  desdits  axes  de  symetrie  etant  situe  dans  le 
plan  de  division  desire  sur  la  face  non  rayee  de 
la  plaque  de  verre  ;  et  en  ce  que  la  plaque  de 
verre  est  rompue  par  deplacement  desdits  pre- 
mier  et  seconds  moyens  de  support  I'un  vers  I'au- 
tre  dans  une  direction  perpendiculaire  au  plan  de 
la  plaque  de  verre,  caracterise  en  ce  que  les 
moyens  de  positionnement  (7,8),  avant  la  rupture 
de  la  plaque  de  verre,  sont  au  moins  partielle- 
ment  ecartes  de  ladite  plaque,  de  telle  sorte  que 
dans  I'essentiel  seulement  les  forces  exercees 
par  lesdits  premier  et  seconds  moyens  de  sup- 
port  agissent  sur  la  plaque  de  verre  pendant  sa 
rupture. 

2.  Precede  tel  que  revendique  dans  la  revendication 
1  ,  caracterise  en  ce  que  les  moyens  de  position- 
nement  (7,8)  sont  completement  ecartes  de  la 
plaque  de  verre  avant  sa  rupture. 

3.  Precede  tel  que  revendique  dans  la  revendication 
1  ou  2,  caracterise  en  ce  que  les  seconds  moyens 
de  support  (17,18)  sont  utilises  comme  moyens 
de  fixation. 

4.  Precede  tel  que  revendique  dans  une  quelcon- 
que  des  revendications  precedentes,  dans  lequel 
la  plaque  de  verre  (15)  a  une  forme  de  carre  ou 
de  losange  et  une  paire  de  moyens  de  position- 
nement  (7,8)  pour  placer  la  plaque  de  verre  dans 
la  position  de  division  sont  formes  pour  cooperer 
avec  les  surfaces  de  bords  lateraux  de  deux 
coins  opposes  de  la  plaque  de  verre  entre  les- 
quels  la  ligne  de  division  doit  passer,  caracterise 
en  ce  que  les  moyens  de  positionnement,  avant 
la  rupture,  sont  retractes  d'une  maniere  predeter- 
minee  et,  apres  la  rupture,  I'enlevement  des  mor- 
ceaux  restants  de  la  plaque  de  verre  et  I'insertion 
d'une  nouvelle  plaque  de  verre  identique  a  rom- 
pre,  ils  sont  ramenes  dans  la  position  de  coope- 
ration  reglee  pour  placer  la  nouvelle  plaque  de 
verre  dans  ladite  position  de  division  predetermi- 
nee. 

5.  Precede  tel  que  revendique  dans  une  quelcon- 
que  des  revendications  1  a  3,  dans  lequel  la  pla- 

que  de  verre  (1  5)  est  une  bande  a  partir  d'un  bord 
extreme  de  laquelle  des  plaques  de  verre,  plus 
petites  et  de  preference  carrees  sont  successive- 

5  mentseparees  pouretre  encore  divisees  etagen- 
cees  sous  forme  de  lames  de  verre  triangulaires, 
et  dans  lequel  les  moyens  de  positionnement 
(7,8)  sont  agences  pour  cooperer  avec  les  surfa- 
ces  dudit  bord  extreme  et  avec  une  surface  de 

10  bord  longitudinal  (16)  de  la  bande  de  verre,  ca- 
racterise  en  ce  que  la  cooperation  pour  postion- 
nement  avec  la  surface  de  bord  longitudinal  de  la 
bande  de  verre  se  produit  en  deux  points,  situes 
chacun  d'un  cote  de  la  ligne  de  divison  desiree, 

15  eten  ce  que  la  surface  de  bord  extreme  de  la  ban- 
de  de  verre  assurant  le  positionnement  est  appli- 
quee  au  contact  d'un  moyen  de  butee  (31-34)  qui 
a  ete  choisi  en  relation  avec  la  longueur  de  la  pla- 
que  de  verre  et  qui  est  place  et  maintenu,  de  pre- 

20  ference  manuellement,  dans  une  position  de  coo- 
peration  a  partir  de  laquelle  il  est  retracte  avant 
la  rupture,  de  preference  souplement. 

6.  Precede  tel  que  revendique  dans  une  quelcon- 
25  que  des  revendications  1  a  3,  dans  lequel  la  pla- 

que  de  verre  (15)  est  une  bande  qui  est  divisee 
dans  le  milieu  pour  former  des  bandes  plus  cour- 
tes  destinees  a  etre  encore  divisees  au  milieu  ou 
a  former  des  plaques  de  verre  plus  petites  et  de 

30  preference  carrees  devant  encore  etre  divisees 
pour  former  des  lames  de  verre  triangulaires,  et 
dans  lequel  les  moyens  de  positionnement  (7,8) 
sont  agences  pour  cooperer  avec  une  surface  de 
bord  extreme  en  un  point  choisi  en  relation  avec 

35  la  longueur  de  la  bande  de  verre,  et  avec  une  sur- 
face  de  bord  longitudinal  (16)  de  ladite  bande,  ca- 
racterise  en  ce  que  la  surface  de  bord  extreme 
(35)  de  la  bande  de  verre  est  agencee,  pour  as- 
surer  le  positionnement,  de  facon  a  cooperer 

40  avec  un  moyen  de  butee  choisi  qui  est  place  etest 
maintenu,  de  preference  manuellement,  dans 
une  position  de  cooperation  a  partir  de  laquelle  il 
est  retracte,  de  preference  souplement,  lorsqu'il 
a  ete  libera  avant  la  rupture  et  en  ce  que  la  coo- 

45  peration  pour  positionnement  avec  la  surface  de 
bord  longitudinal  de  la  bande  de  verre  se  produit 
en  deux  points  separes,  situes  respectivement  de 
chaque  cote  de  la  ligne  de  division  desiree. 

so  7.  Precede  tel  que  revendique  dans  une  quelcon- 
que  des  revendications  5  a  6,  caracterise  en  ce 
qu'au  moins  la  cooperation  avec  la  surface  de 
bord  extreme  (35)  de  la  bande  de  verre  (15)  est 
eliminee  apres  que  les  seconds  moyens  de  sup- 

55  port  (17,18)  sont  initialement  entres  en  contact 
avec  la  bande  de  verre  pour  maintenir  sa  posi- 
tion. 

8.  Precede  tel  que  revendique  dans  une  quelcon- 

9 
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que  des  revendications  5  a  7,  caracterise  en  ce 
que  la  cooperation  avec  la  surface  de  bord  longi- 
tudinal  (16)  de  la  bande  de  verre  est  obtenue  au 
moyen  de  surfaces  de  cooperation  arrondies  (29)  5 
de  faible  adherence  et  produisant  de  faibles  for- 
ces  entre  les  surfaces  de  bord  longitudinal  et  de 
cooperation. 

9.  Precede  tel  que  revendique  dans  une  quelcon-  10 
que  des  revendications  5  a  7,  caracterise  en  ce 
qu'egalement  la  cooperation  pour  positionne- 
ment  avec  la  surface  de  bord  longitudinal  (16)  de 
la  bande  de  verre  est  eliminee  avant  la  rupture, 
de  preference  apres  que  les  seconds  moyens  de  15 
support  (17,18)  sont  initialement  entres  en 
contact  avec  la  bande  de  verre  pour  maintenir  sa 
position. 

10.  Precede  tel  que  revendique  dans  la  revendication  20 
9,  caracterise  en  ce  que  les  moyens  employes 
pour  le  positionnement  de  la  surface  de  bord  lon- 
gitudinal  (16)  sont,  avant  la  rupture,  deplaces 
temporairement  sur  le  cote  et,  apres  la  rupture, 
ils  sont  ramenes  dans  la  position  de  cooperation  25 
reglee. 
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