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Description 

FIELD  OF  THE  INVENTION 

The  present  invention  relates  generally  to  a  device  s 
for  shaving  hair  according  to  the  preambles  of  claims  1 
and  5  and  to  a  method  for  cutting  hair  according  to  the 
preamble  of  claim  7  (see  for  example  CH-A-87232). 
More  particularly,  the  present  invention  relates  to  shav- 
ing  devices  which  shave  the  hair  on  the  surface  of  skin.  10 
The  present  invention  is  particularly,  though  not  exclu- 
sively,  useful  for  shaving  hair  on  a  surface  of  skin  with- 
out  requiring  wetting  or  pre-lubrication  of  the  skin. 

BACKGROUND  OF  THE  INVENTION  15 

Many  devices  exist  for  removing  hair  from  a  skin 
surface.  Among  the  most  common  of  these  devices  is 
the  safety  razor  which  cuts  hair  by  means  of  a  very 
sharp  razor  blade.  Unfortunately,  sharp  blades  can  pro-  20 
duce  undesirable  results,  such  as  nicking  and  cutting  of 
the  skin.  Therefore,  in  order  to  reduce  nicking  and  irrita- 
tion,  a  lubricating  solution,  such  as  soap  and  water  or 
shaving  cream,  must  typically  be  applied  to  the  skin 
prior  to  shaving.  This  can  be  inconvenient  and,  unfortu-  25 
nately,  does  not  completely  eliminate  nicking  or  other 
forms  of  skin  irritation.  On  the  other  hand,  a  dull  blade, 
though  perhaps  less  likely  to  nick  or  irritate  skin,  cannot 
cut  hair,  under  ordinary  circumstances,  as  efficaciously 
as  a  sharper  blade.  30 

To  avoid  skin  irritation  problems  and  the  inconven- 
iences  noted  above  that  are  associated  with  so-called 
"wet"  shaving,  a  number  of  devices  have  been  intro- 
duced  which  remove  hair  without  the  use  of  a  razor 
blade.  For  example,  hair  depilation  devices  have  been  35 
proposed  which  remove  hair  by  heating  or  by  irradiating 
the  hair  follicles.  The  principle  of  these  devices  is  that  as 
hair  is  heated,  it  becomes  softer  and  easier  to  remove 
from  the  skin.  Unfortunately,  in  order  to  remove  hair 
solely  by  heating  the  hair,  a  relatively  large  amount  of  40 
heat  must  be  directed  onto  the  hair.  These  relatively 
large  amounts  of  heat  must  be  precisely  controlled  to 
avoid  injuring  the  skin.  The  requirement  for  precise  con- 
trol  of  the  heat  results  in  hair  depilation  devices  which 
are  relatively  expensive  and  which  typically  require  an  45 
expert  operator.  Accordingly,  inexpensive,  simple,  easy 
to  use  devices  such  as  safety  razors  are  still  preferred. 
The  present  invention  recognizes  that  a  relatively  dull 
razor  blade  which  is  less  likely  to  nick  or  cut  the  skin 
than  a  relatively  sharp  blade  can  be  used  to  shave  hair  so 
by  exposing  the  hair  to  a  relatively  small  amount  of  heat 
to  soften  the  hair  immediately  before  the  hair  is  cut  by 
the  blade. 

It  is  therefore  an  object  of  the  present  invention  to 
provide  a  shaving  system  which  uses  a  razor  blade  to  55 
cut  hair,  but  which  does  not  require  prelubrication  of  the 
skin.  It  is  a  further  object  of  the  present  invention  to  pro- 
vide  a  shaving  system  which  cuts  hair  without  requiring 

prelubrication  of  the  skin  and  without  requiring  an 
expert  operator.  Another  object  of  the  present  invention 
is  to  provide  a  shaving  system  which  is  easy  to  use  and 
comparatively  cost-effective  to  manufacture. 

SUMMARY 

According  to  a  first  embodiment  of  the  invention, 
this  object  is  achived  by  a  device  for  shaving  hair  having 
a  housing  ,  a  blade  mounted  on  the  housing  ,  the  blade 
having  a  linear  cutting  edge  projecting  from  the  housing 
for  cutting  the  hair,  and  a  heating  means  mounted  on 
the  housing  ,  the  heating  means  having  an  elongated 
edge  disposed  substantially  parallel  to  the  blade  cutting 
edge  ,  characterised  in  that  said  elongated  edge  of  said 
heating  means  projects  from  the  housing  and  in  that  the 
heating  means  is  positioned  at  a  distance  from  the 
blade  for  heating  the  hair  prior  to  cutting  off  the  hair  by 
the  cutting  edge  .  An  alternative  embodiment  of  the 
device  of  the  invention  is  defined  in  claim  5.  Therefore, 
the  heating  means  may  be  a  a  laser,  or  a  source  of  infra- 
red  radiation,  such  as  a  metallic  heating  element.  More 
specifically,  in  the  preferred  embodiment  a  laser  gener- 
ating  apparatus  may  be  mounted  in  the  housing  to  scan 
and  focus  a  laser  beam  onto  the  hair  near  the  cutting 
edge  of  the  blade. 

The  laser  generating  apparatus  itself  has  a  source 
of  laser  light.  The  laser  beam  produced  by  the  source  is 
passed  through  optical  collimating  components  and 
subsequently  directed  onto  a  scanning  mirror.  The 
scanning  mirror  is  oscillated  by  a  galvanometric  scan- 
ner  to  linearly  scan  the  laser  beam  onto  a  lens.  As  the 
beam  is  scanned  onto  the  lens  in  a  line  across  one  face 
of  the  lens,  the  angles  of  incidence  of  the  beam  relative 
to  the  lens  vary  along  the  line  of  incidence.  According  to 
a  preferred  embodiment,  of  the  present  invention,  the 
lens  is  configured  to  refract  the  beam,  which  is  incident 
on  the  lens  at  various  angles  along  the  length  of  the  line, 
such  that  the  beam  exits  the  lens  in  parallel  paths.  Next, 
the  beam  is  passed  through  a  focussing  blade,  which 
focusses  the  beam  in  a  line  a  few  microns  distant  from 
the  blade.  This  line  is  near  the  cutting  edge  of  the  razor 
blade  and  is  substantially  parallel  to  the  cutting  edge  of 
the  blade. 

Alternatively,  the  laser  apparatus  may  be  dispensed 
with  and  another  source  of  radiated  heat,  such  as  a 
nickel-chromium  element  which  is  electrically  heated, 
may  be  mounted  in  the  housing  near  the  cutting  edge  of 
the  blade.  The  heating  element  may  be  formed  with  a 
bevelled  edge  through  which  heat  will  preferentially  be 
dissipated.  The  heating  element  is  positioned  in  the 
housing  so  that  its  bevelled  edge  is  close  to  and  parallel 
with  the  cutting  edge  of  the  razor  blade.  Importantly,  hair 
which  is  heated  by  the  laser  or  heating  element  is 
thereby  softened  and  made  easier  to  cut.  Thus,  a  blade 
that  is  less  sharp  than  conventional  razor  blades  may  be 
used. 

To  energize  the  laser  apparatus  or  heating  element, 
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as  appropriate,  a  battery  may  be  contained  in  the  hous- 
ing.  On  the  other  hand,  appropriate  electronic  compo- 
nentry  may  be  included  in  the  housing  to  transform 
power  from  an  electrical  outlet  into  an  energy  form 
which  is  useful  for  energizing  the  laser  or  heating  ele-  5 
ment.  A  method  for  cutting  hair  according  to  the  present 
invention  is  defined  in  claim  7. 

Preferred  embodiments  of  this  invention,  its  struc- 
ture  and  its  operation,  will  be  best  understood  from  the 
accompanying  drawings,  taken  in  conjunction  with  the  10 
accompanying  description,  in  which  similar  reference 
characters  refer  to  similar  parts,  and  in  which: 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
15 

Figure  1  is  an  isometric  view  of  the  novel  thermally 
assisted  shaving  device; 
Figure  2  is  a  cross-sectional  view  of  the  preferred 
embodiment  of  the  novel  thermally  assisted  shav- 
ing  device  as  seen  along  the  line  2-2  in  Figure  1  ;  20 
Figure  3  is  a  cross-sectional  view  of  an  alternate 
embodiment  of  the  novel  thermally  assisted  shav- 
ing  device  as  would  be  seen  along  the  line  2-2  in 
Figure  1  ;  and 
Figure  4  is  a  schematic  view  showing  the  operable  25 
laser  components  of  the  preferred  embodiment  of 
the  shaving  device  with  the  housing  of  the  device 
shown  in  phantom  for  clarity. 

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT  30 

Referring  initially  to  Figure  1  ,  a  thermally  assisted 
shaving  device  is  shown  and  generally  designated  10. 
As  shown,  device  10  includes  a  cutting  blade  12  and  a 
laser  focussing  blade  14,  both  of  which  are  fixedly  held  35 
in  an  electrically  resistive  ceramic  housing  16.  A  switch 
1  8  is  also  shown  operatively  mounted  in  a  handle  20  of 
the  housing  1  6  for  selectively  energizing  and  deenergiz- 
ing  device  10.  Figure  1  further  shows  that  device  10 
may  be  energized  by  a  power  supply  22,  which  may  be  40 
either  a  direct  current  (dc)  or  alternating  current  (ac) 
source  of  power.  Power  supply  22  is  connected  to 
device  10  through  electrical  cord  24.  While  Figure  1 
shows  that  device  1  0  is  energized  by  an  external  power 
supply  22,  it  is  to  be  understood  that  the  present  inven-  45 
tion  also  envisions  use  of  a  dc  power  supply,  such  as  a 
battery  (not  shown),  which  may  be  contained  within  the 
housing  16  to  energize  device  10. 

The  details  of  device  1  0  are  best  seen  in  reference 
to  Figure  2.  There,  housing  16  is  shown  to  include  a  so 
detachable  ceramic  blade  cartridge  26,  which  fixedly 
holds  blade  12.  Blade  cartridge  26,  like  housing  16,  may 
alternatively  be  made  of  rubber  or  plastic.  As  shown, 
cartridge  26  has  tongues  27  extending  therefrom  for 
engagement  with  grooves  1  7  of  housing  1  6.  It  is  to  be  55 
appreciated  that  tongues  27  are  engageable  with 
grooves  17  in  an  interference  fit.  Accordingly,  blade  12 
may  be  replaced  by  replacing  cartridge  26  with  a  new 

cartridge  which  also  contains  an  appropriate  razor 
blade.  If  desired,  however,  housing  16  could  be  a  single 
integrated  unit  in  which  blade  12  is  permanently 
mounted  or,  alternatively,  is  individually  replaceable. 

Still  referring  to  Figure  2,  blade  12  is  mounted  in 
cartridge  26  by  any  suitable  means,  such  as  by  solvent 
bonding  blade  12  to  cartridge  26.  As  shown,  blade  12 
defines  a  cutting  edge  28,  which  protrudes  from  car- 
tridge  26  for  the  purpose  of  cutting  hair  1  1  .  Because  the 
hairs  to  be  cut  by  blade  12  are  to  be  softened  by  pre- 
heating,  as  disclosed  below,  cutting  edge  28  of  blade  12 
can  be  relatively  less  sharp  than  the  cutting  edges  of 
conventional  blades.  Specifically,  in  the  embodiment 
shown  in  Figure  2,  width  34  of  cutting  edge  28  is 
approximately  on  the  order  of  a  hundred  microns. 

Finally,  Figure  2  shows  that  housing  16  also  con- 
tains  the  focussing  blade  14  of  a  laser  apparatus  which 
will  shortly  be  disclosed.  Blade  14  may  be  held  in  hous- 
ing  1  6  by  any  suitable  means,  such  as  by  solvent  bond- 
ing  blade  14  to  housing  16  or  by  attaching  blade  14  to 
housing  16  with  screws  (not  shown).  The  device  shown 
in  Figure  2  focusses  a  linearly  scanned  laser  beam,  rep- 
resented  by  dashed  lines  60,  onto  a  heating  line  which 
in  its  end  view  is  represented  by  the  dot  44  in  Figure  2. 
Laser  beam  60  heats  hair  1  1  prior  to  shaving  the  hair  1  1 
with  blade  12.  To  this  end,  heating  line  44  is  substan- 
tially  co-planar  with  cutting  edge  28  of  blade  12,  and  is 
preferably  but  a  few  millimeters  distant  from  cutting 
edge  28  to  minimize  heat  loss  from  hairs  which  have 
been  heated  by  beam  60  prior  to  the  hairs  being  cut  by 
blade  12. 

In  the  alternate  embodiment  of  device  10  shown  in 
Figure  3,  focussing  blade  14  has  been  replaced  by  a 
heating  element  15.  Element  15  is  made  of  an  electri- 
cally  resistive  material,  which  grows  hotter  when  elec- 
tricity  is  passed  through  it.  In  the  preferred  embodiment, 
element  15  is  made  of  a  nickel-chromium  (NiCr)  alloy. 
Importantly,  heating  element  15  maybe  heated  through 
wire  30,  which  is  connectable  to  the  power  supply  22 
shown  in  Figure  1  to  heat  the  hairs  and  stratum  cor- 
neum  of  the  skin  to  be  shaved.  As  also  shown  in  Figure 
3,  heating  edge  32  of  element  15  protrudes  from  a 
housing  50.  A  razor  blade  46  which  has  a  cutting  edge 
48  also  protrudes  from  housing  50.  Blade  46  is  in  all 
essential  respects  identical  to  the  blade  12  shown  in 
Figure  2.  Blade  46  may  be  integrally  attached  to  hous- 
ing  50  or  removably  mounted  in  housing  50,  or  be  part 
of  a  replaceable  cartridge  52  that  is  attachable  to  hous- 
ing  50. 

Importantly,  in  order  to  increase  the  radiated  heat 
from  element  15  near  cutting  edge  48,  heating  edge  32 
may  be  bevelled  or  rounded,  as  shown  in  Figure  3.  As  is 
well-known,  heat  is  preferentially  dissipated  through 
such  a  bevelled,  or  thinner,  portion  of  element  15 
because  such  a  portion  is  relatively  electrically  more 
resistive  than  other  thicker  portions  of  element  15  and 
will  accordingly  dissipate  relatively  more  heat  than  the 
relatively  thicker  portions.  Moreover,  the  distance  36 
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between  cutting  edge  48  and  heating  edge  32  is  prefer- 
ably  relatively  small.  For  purposes  of  the  present  inven- 
tion  distance  36  is  on  the  order  of  a  few  millimeters.  This 
is  to  ensure  that  as  device  1  0  passes  over  a  surface  of 
skin  (not  shown)  in  the  direction  of  arrow  38,  the  heating 
effect  of  blade  46  is  optimized.  Specifically,  the  closer 
heating  edge  32  is  to  cutting  edge  48,  the  less  heat  will 
be  lost  from  hairs  that  are  heated  by  heating  element  1  5 
before  the  hairs  are  cut  by  blade  46. 

The  details  of  the  heating  laser  of  the  device  shown 
in  Figure  2  can  be  best  appreciated  in  reference  to  Fig- 
ures  2  and  4.  It  is  to  be  understood  that  the  following 
disclosure  is  merely  exemplary  of  one  laser  apparatus 
which  may  be  used  with  device  10.  Other  types  of  laser 
apparatus  which  can  produce  a  linearly  scanned  laser 
beam  and  which  are  suitable  for  use  with  device  1  0  may 
also  be  used. 

Cross-referencing  Figures  2  and  4,  it  is  to  be  under- 
stood  that  a  laser  beam,  represented  by  arrow  54  in  Fig- 
ure  4,  is  emitted  by  any  suitable  laser  beam  source  56. 
Laser  beam  source  56  may  be  any  one  of  a  number  of 
laser  beam  sources  including  a  YAG  laser,  a  carbon 
dioxide  (C02)  laser,  or  a  diode  laser  which  emits  a  laser 
beam  having  an  approximate  wavelength  of  840 
nanometers  (nm).  A  diode  laser  which  emits  a  beam  of 
approximately  840  nm  is  preferred  because  such  a 
beam  is  more  readily  absorbed  by  hair  than  by  skin. 
Importantly,  to  facilitate  dexterous  use  of  device  10,  it  is 
preferable  that  source  56  be  relatively  small  and  light 
weight. 

In  any  case,  laser  beam  54  is  optically  coupled  to 
collimator  58  by  fiber  optic  lines  (not  shown)  or  by  line- 
of  sight.  Collimator  58  is  any  suitable  device  which 
transmissively  or  reflectively  collimates  laser  beam  54. 
The  shape  and  size  of  the  beam  60  as  it  exits  collimator 
58  will  vary  according  to  the  particular  source  56  and 
collimator  58  being  used.  For  example,  if  collimator  58 
transforms  incident  laser  beam  54  into  a  coherent  pencil 
beam,  beam  60  will  have  an  approximate  diameter  of 
between  two  and  three  millimeters.  It  will  be  understood 
that  independent  of  the  type  of  collimator  58  or  laser 
source  56  being  used,  collimator  58  may  be  an  integral 
component  of  laser  source  56.  In  addition,  collimator  58 
and  laser  source  56,  whether  they  are  separated  or 
joined  as  a  single  integral  unit,  may  be  housed  in  either 
power  supply  22  or  housing  50,  as  desired. 

After  being  collimated  by  collimator  58,  the  laser 
beam  60  is  directed  against  a  scanning  mirror  62.  In  the 
embodiment  shown  in  Figure  4,  laser  beam  60  is  first 
reflected  by  a  folding  mirror  64  onto  the  scanning  mirror 
62.  For  the  embodiment  shown  in  Figure  4,  the  mirrors 
62  and  64  are  preferably  both  low  mass,  thin  reflectors 
of  the  standard  quarter-wave  or  half-wave  variety.  In 
addition,  the  reflecting  surfaces  66  and  68  of  mirrors  62 
and  64,  respectively,  are  coated  with  a  reasonably  high 
reflectivity  coating,  the  thickness  of  which  depends  on 
the  particular  wavelength  of  laser  light  being  used.  As  is 
well  known  in  the  art,  such  coating  increases  the  light 

reflectivity  coefficient  of  laser  beam  reflectors  and 
lenses.  As  is  also  well  known,  such  a  coating  may  have 
one  or  more  layers  of  coating  material. 

As  further  shown  in  Figure  4,  scanning  mirror  62  is 
5  fixedly  attached  to  a  shaft  70,  which  is  in  turn  rotatably 

mounted  for  oscillating  motion  on  a  scanner  72  for  pur- 
poses  more  fully  disclosed  below.  Scanner  72  may  be 
any  suitable  device  for  oscillating  shaft  70  (and,  hence, 
scanning  mirror  62)  at  an  appropriate  frequency  and 

10  through  an  appropriate  scanning  angle.  In  particular, 
the  embodiment  shown  in  Figure  4  contemplates  the 
use  of  a  suitable  commercially  available  galvanometric 
scanner  72.  Depending  on  the  potential  needs  for  the 
operation  of  device  10,  scanner  72  may  be  of  the  reso- 

15  nant  type  (i.e.,  single  oscillation  frequency),  for  simpler 
electronic  componentry  requirements,  or  may  be  a 
servo  controlled  galvanometric  scanner.  Such  a  servo 
controlled  scanner  provides  a  capability  to  vary  scanner 
72  oscillation  as  appropriate  for  particular  device  10 

20  stroke  speeds  across  the  surface  to  be  shaved.  In  either 
case,  the  method  of  coupling  scanning  mirror  62  with 
scanner  72  should  substantially  prevent  translational 
motion  of  scanning  mirror  62  relative  to  scanner  72. 
Such  translational  displacement  between  scanning  mir- 

25  ror  62  and  scanner  72  will  result  in  a  failure  to  achieve  a 
parallel  scan,  as  well  as  increase  beam  aberrations  at 
the  skin  surface. 

As  contemplated  by  the  present  invention,  scanner 
72  provides  for  substantially  rotational-only  motion 

30  between  scanner  72  and  scanning  mirror  62.  Scanner 
72  does  this  by  oscillating  scanning  mirror  62  about  an 
axis  74  of  the  shaft  70  in  the  directions  indicated  by 
arrow  76.  As  seen  in  Figure  4,  scanning  mirror  62,  when 
appropriately  oscillated  by  scanner  72,  causes  the  laser 

35  beam  60  to  move  back  and  forth  through  orientations 
that  are  variously  indicated  by  the  lines  80.  This  causes 
beam  60  to  impinge  on  a  scan  lens  82  in  a  line  78. 

It  will  be  appreciated  in  reference  to  Figure  4  that 
the  scanned  beam  60,  as  represented  by  the  lines  80, 

40  impinges  on  lens  82  at  various  angles  of  incidence  84 
along  the  line  78.  Moreover,  it  will  be  further  appreciated 
in  reference  to  Figure  4  that  the  lens  82  is  disposed 
within  device  10  such  that  the  rear  focal  point  86  of  lens 
82  is  substantially  coincident  with  a  portion  of  surface 

45  66  of  scanning  mirror  62  which  lies  on  axis  74.  It  will 
now  also  be  understood  that  scanner  72  oscillates 
scanning  mirror  62  through  an  arc  which  is  appropri- 
ately  sized  for  the  focal  length  88  and  width  90  of  lens 
82. 

so  As  disclosed  above,  the  scanned  beam  60  which  is 
reflected  from  scanning  mirror  62  along  lines  80  is  con- 
tinuously  changing  its  orientation  relative  to  lens  82. 
Accordingly,  the  function  of  lens  82  is  to  refract  beam  60 
from  the  non-parallel  orientations  at  which  it  is  incident 

55  on  lens  82  no  that  scanned  beam  60  exits  lens  82  along 
Substantially  co-parallel  lines  96.  It  is  therefore  to  be 
appreciated  that  the  particular  material,  dimensions, 
and  shape  of  lens  82,  which  establishes  light  refraction 
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characteristics  of  lens  82,  will  vary  according  to  the  par- 
ticular  wavelength  of  the  laser  beam  produced  by 
source  56.  For  most  wavelengths  of  scanned  beam  60, 
lens  82  has  a  width  90  which  is  approximately  3,81  cm 
(1  .5  inches)  long.  Additionally,  lens  82  has  a  depth  92  5 
approximately  0,64  cm  (0.25  inches)  long,  and  a 
breadth  94  approximately  1,27  cm  (0.5  inch)  long.  As 
was  the  case  for  reflecting  surfaces  66,  68  of  mirrors  62, 
64,  respectively,  lens  82  is  thinly  coated  with  an  anti- 
reflection  coating  to  minimize  energy  loss  from  scanned  w 
beam  60. 

Still  referring  to  Figures  2  and  4,  it  may  be  seen  that 
scanned  beam  60  emerges  from  lens  82  in  substantially 
co-parallel  paths  as  indicated  by  lines  96.  It  will  be 
appreciated  by  the  skilled  artisan  that  by  so  aligning  the  15 
previously  divergent  paths  of  scanned  beam  60,  lens  82 
facilitates  maximum  transmission  of  laser  light  energy 
into  and  through  focussing  blade  14.  As  seen  in  Figure 
4,  the  focussing  blade  1  4  is  a  relatively  flat  focussing 
lens  which  directs  the  laser  energy  that  is  incident  on  20 
line  100  of  face  102  onto  focusing  line  44,  shown  in  Fig- 
ure  2. 

As  shown  in  Figure  4,  the  breadth  1  04  of  focussing 
blade  14  is  approximately  3,18  cm  (1.25  inches)  long. 
Moreover,  in  order  to  focus  the  laser  beam  60  as  it  is  25 
directed  along  co-parallel  scanned  lines  96,  faces  102, 
106  of  blade  14  are  convex.  In  addition,  while  focussing 
blade  14  may  be  made  of  any  material  suitable  for 
focussing  beam  60,  focussing  blade  14  is  preferably 
sapphire.  It  will  be  understood  that  as  was  the  case  with  30 
lens  82,  selection  of  the  particular  material  of  focussing 
blade  14  will  depend  in  part  on  the  wavelength  of  the 
laser  beam  which  is  generated  by  source  56.  Moreover, 
focussing  blade  1  4  may  be  coated  on  selected  portions 
of  its  exterior  surface  (i.e.  surfaces  108  and  110)  with  a  35 
high  durability  anti-reflection  coating,  to  enhance  the 
light  transmission  characteristics  through  blade  14. 

OPERATION 
40 

In  the  operation  of  thermally  assisted  shaving 
device  10,  reference  is  initially  made  to  Figures  1  ,  2  and 
3.  After  electrical  connections  are  made  with  appropri- 
ate  power  supplies,  device  10  may  be  energized  by 
depressing  switch  1  8  to  complete  the  electrical  circuits  45 
in  device  10.  For  the  embodiment  shown  in  Figure  3, 
heating  element  15  is  thereby  energized  with  electricity 
and  accordingly  dissipates  the  electrical  energy  as 
heat.  Device  1  0  may  then  be  positioned  against  the  sur- 
face  to  be  shaved  and  moved  across  the  surface  in  the  so 
direction  of  arrow  38.  Consequently,  hair  which  is  adja- 
cent  heating  edge  32  of  heating  element  1  5  is  heated 
and  softened  for  easier  cutting  by  blade  46.  More  specif- 
ically,  heating  element  15  pre-heats  and  thereby  softens 
hair  along  heating  edge  32  prior  to  the  hair  being  cut  by  55 
blade  46.  This  makes  the  hair  easier  to  cut,  which  in  turn 
permits  the  use  of  a  relatively  less  sharp  blade  46. 

In  the  operation  of  the  embodiment  of  device  10 

shown  in  Figures  2  and  4,  it  can  be  seen  that  upon  ener- 
gizing  device  10,  the  laser  source  56  generates  the 
laser  beam  54,  which  is  transformed  into  the  collimated 
beam  60  by  collimator  58.  Upon  emerging  from  collima- 
tor  58,  beam  60  is  reflected  by  folding  mirror  64  onto 
scanning  mirror  62.  In  accordance  with  previous  disclo- 
sure,  scanning  mirror  62  is  oscillated  at  an  oscillation 
frequency  in  the  range  100-200  Hz  by  galvanometric 
scanner  72  to  scan  beam  60  along  the  lines  80  onto 
lens  82.  The  now-scanned  beam  60  is  refracted  by  scan 
lens  82  into  co-parallel  paths  96,  and  is  thus  directed  by 
lens  82  onto  incident  edge  102  of  focussing  blade  14. 

Beam  60  is  subsequently  focussed  into  line  44  as  it 
passes  through  blade  1  4.  More  specifically,  as  beam  60 
emerges  from  blade  1  4,  it  is  focussed  along  the  line  44 
to  a  diameter  of  a  few  microns.  Thus,  when  device  1  0  is 
positioned  adjacent  the  surface  to  be  shaved,  beam  60 
preheats  and  thereby  softens  hair  along  line  44  for  eas- 
ier  cutting  of  the  hair  by  blade  12.  This  makes  the  hair 
easier  to  cut,  which  in  turn  permits  the  use  of  a  relatively 
less  sharp  blade  12. 

While  the  particular  thermally  assisted  shaving 
device  as  herein  shown  and  disclosed  in  detail  is  fully 
capable  of  obtaining  the  objects  and  providing  the 
advantages  herein  before  stated,  it  is  to  be  understood 
that  it  is  merely  illustrative  of  the  presently  preferred 
embodiments  of  the  invention  and  that  no  limitations  are 
intended  to  the  details  of  construction  or  design  herein 
shown  other  than  as  defined  in  the  appended  claims. 

Claims 

1.  A  device  (10)  for  shaving  hair  having  a  housing 
(16),  a  blade  (12)  mounted  on  the  housing  (16),  the 
blade  (12)  having  a  linear  cutting  edge  (28)  project- 
ing  from  the  housing  (16)  for  cutting  the  hair,  and  a 
heating  means  (15)  mounted  on  the  housing  (16), 
the  heating  means  (15)  having  an  elongated  edge 
(32)  disposed  substantially  parallel  to  the  blade  cut- 
ting  edge  (28),  characterised  in  that  said  elongated 
edge  (32)  of  said  heating  means  (1  5)  projects  from 
the  housing  (16)  and  in  that  the  heating  means  (15) 
is  positioned  at  a  distance  from  the  blade  (1  2)  for 
heating  the  hair  prior  to  cutting  off  the  hair  by  the 
cutting  edge  (28). 

2.  A  device  for  shaving  hair  (1  0)  according  to  claim  1  , 
characterized  in  that  the  heating  means  comprises 
a  heating  element  (15)  having  a  thermal  resistance 
and  a  source  of  electricity  connected  to  the  heating 
element  (15)  to  heat  the  element  (15). 

3.  A  device  for  shaving  hair  (1  0)  according  to  claims  1 
or  2  characterized  in  that  the  source  of  electricity  is 
mounted  in  the  housing  (16). 

4.  A  device  for  shaving  hair  (1  0)  according  to  claims  1 
to  3,  characterized  in  that  the  heating  element  (15) 

5 
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is  formed  with  a  bevelled  heating  edge  (32),  the 
edge  (32)  being  bevelled  to  increase  heat  dissipa- 
tion  from  the  edge  (32). 

5.  A  device  (10)  for  shaving  hair  having  a  housing 
(16),  a  blade  (12)  mounted  on  the  housing  (16),  the 
blade  (12)  having  a  linear  cutting  edge  (28)  project- 
ing  from  the  housing  (16)  for  cutting  the  hair,  and  a 
heating  means  (15)  mounted  on  the  housing  (16), 
characterized  in  that  said  heating  means  is  a  laser 
(56)  which  provides  heat  by  directing  a  beam  (60) 
along  a  defined  line  projecting  from  the  housing  and 
positioned  substantially  parallel  to  and  at  a  distance 
from  the  blade  cutting  edge  (28)  for  heating  the  hair 
prior  to  cutting  off  the  hair  by  the  cutting  edge  (28). 

6.  A  device  for  shaving  hair  (1  0)  according  to  claim  5, 
wherein  the  laser  (56)  linearly  scans  the  beam  (60) 
across  the  surface  to  be  shaved. 

7.  A  method  for  cutting  hair  having  the  steps  of  mount- 
ing  a  blade  (46)  having  a  substantially  straight  cut- 
ting  edge  (48)  on  a  housing  (16),  the  cutting  edge 
(48)  extending  outwardly  from  the  housing  (16) 
characterized  in  that  heat  is  provided  along  a 
defined  line  (44)  projecting  from  the  housing  (16) 
substantially  parallel  to  the  cutting  edge  (48)  for 
heating  the  hair  substantially  at  the  cutting  edge 
(48)  prior  to  cutting  the  hair  with  the  blade  (46)  and 
subsequently  cutting  the  hair. 

8.  A  method  for  cutting  hair  according  to  claim  7  char- 
acterized  in  that  the  heating  step  is  accomplished 
by  directing  a  laser  beam  (60)  onto  hair  to  be  cut. 

9.  A  method  for  cutting  hair  according  to  claim  7  char- 
acterized  in  that  the  heating  step  is  accomplished 
by  positioning  a  heating  element  (1  5)  adjacent  the 
hair  and  heating  the  element  (15). 

Patentanspruche 

1  .  Vorrichtung  (1  0)  zum  Rasieren  von  Haar,  mit  einem 
Gehause  (16),  einer  am  Gehause  (16)  montierten 
Klinge  (12),  wobei  die  Klinge  (12)  eine  geradlinige 
Schneidkante  aufweist,  die  zum  Schneiden  des 
Haares  aus  dem  Gehause  (16)  herausragt,  und 
einem  am  Gehause  (1  6)  montierten  Heizmittel  (15), 
wobei  das  Heizmittel  (15)  eine  langliche  Kante  (32) 
aufweist,  die  im  wesentlichen  parallel  zur  Schneid- 
kante  (28)  der  Klinge  liegt,  dadurch  gekenn- 
zeichnet,  dass  die  genannte  Kante  (32)  des 
genannten  Heizmittels  (15)  aus  dem  Gehause  (16) 
herausragt  und  dass  das  Heizmittel  (15)  im 
Abstand  zur  Klinge  (12)  angeordnet  ist,  urn  das 
Haar  vor  dem  Abschneiden  des  Haares  durch  die 
Schneidkante  (28)  zu  erhitzen. 

2.  Vorrichtung  (10)  zum  Rasieren  von  Haar  nach 
Anspruch  1,  dadurch  gekennzeichnet,  dass  das 
Heizmittel  ein  einen  thermischen  Widerstand  auf- 
weisendes  Heizelement  (15)  sowie  eine  elektrische 

5  Stromquelle  umfasst,  die  mit  dem  Heizelement  (1  5) 
verbunden  ist,  urn  das  Heizelement  (15)  zu  erhit- 
zen. 

3.  Vorrichtung  (10)  zum  Rasieren  von  Haar  nach 
10  Anspruch  1  oder  2,  dadurch  gekennzeichnet,  dass 

die  elektrische  Stromquelle  im  Gehause  (16)  mon- 
tiert  ist. 

4.  Vorrichtung  (10)  zum  Rasieren  von  Haar  nach 
15  Anspruch  1  bis  3,  dadurch  gekennzeichnet,  dass 

das  Heizelement  (15)  mit  einer  abgeschragten 
Heizkante  (32)  ausgebildet  ist,  wobei  die  Kante  (32) 
abgeschragt  ist,  urn  die  Warmeabgabe  der  Kante 
(32)  zu  erhohen. 

20 
5.  Vorrichtung  (10)  zum  Rasieren  von  Haar,  mit  einem 

Gehause  (16),  einer  am  Gehause  (16)  montierten 
Klinge  (12),  wobei  die  Klinge  (12)  eine  geradlinige 
Schneidkante  (28)  aufweist,  die  zum  Schneiden 

25  des  Haares  aus  dem  Gehause  (1  6)  herausragt,  und 
einem  am  Gehause  (16)  montierten  Heizmittel  (15), 
dadurch  gekennzeichnet,  dass  das  genannte  Heiz- 
mittel  ein  Laser  (56)  ist,  der  Warme  liefert,  indem  er 
einen  Strahl  (60)  entlang  einer  definierten  Linie 

30  richtet,  die  ausserhalb  des  Gehauses  und  im 
wesentlichen  parallel  zur  Schneidkante  (28)  der 
Klinge  und  im  Abstand  dazu  liegt,  urn  das  Haar  vor 
dem  Abschneiden  des  Haares  durch  die  Schneid- 
kante  (28)  zu  erhitzen. 

35 
6.  Vorrichtung  (10)  zum  Rasieren  von  Haar  nach 

Anspruch  5,  bei  welcher  der  Laser  (56)  den  Strahl 
(60)  die  zu  rasierende  Flache  linear  iiberstreichen 
lasst. 

40 
7.  Verfahren  zum  Schneiden  von  Haar  mit  dem  Ver- 

fahrensschritt  des  Montierens  einer  Klinge  (46),  die 
eine  im  wesentlichen  geradlinige  Schneidkante 
(48)  aufweist,  an  einem  Gehause  (16),  wobei  sich 

45  die  Schneidkante  (48)  nach  ausserhalb  des  Gehau- 
ses  (16)  erstreckt,  dadurch  gekennzeichnet,  dass 
entlang  einer  definierten,  ausserhalb  des  Gehau- 
ses  (16)  und  im  wesentlichen  parallel  zur  Schneid- 
kante  (48)  liegenden  Linie  (44)  Warme  zugefiihrt 

so  wird,  urn  das  Haar  vor  dem  Schneiden  des  Haares 
mit  der  Schneidkante  (46)  im  wesentlichen  an  der 
Schneidkante  (48)  zu  erhitzen,  und  danach  das 
Haar  geschnitten  wird. 

55  8.  Verfahren  zum  Schneiden  von  Haar  nach  Anspruch 
7,  dadurch  gekennzeichnet,  dass  der  Verfahrens- 
schritt  des  Heizens  erfolgt,  indem  ein  Laserstrahl 
(60)  auf  das  zu  schneidende  Haar  gerichtet  wird. 

25 
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9.  Verfahren  zum  Schneiden  von  Haar  nach  Anspruch 
7,  dadurch  gekennzeichnet,  dass  der  Verfahrens- 
schritt  des  Heizens  erfolgt,  indem  ein  Heizelement 
(15)  an  das  Haar  angelegt  und  das  Element  (15) 
geheizt  wird. 

Revendications 

1  .  Un  dispositif  (1  0)  pour  le  rasage  des  cheveux,  com- 
portant  un  boTtier  (16),  une  lame  (12)  montee  sur  le 
boTtier  (16),  la  lame  (12)  presentant  un  bord  de 
coupe  lineaire  (28)  faisant  saillie  a  partir  du  boTtier 
(16)  pour  couper  les  cheveux,  et  des  moyens  de 
chauffage  (15)  montes  dans  le  boTtier  (16),  les 
moyens  de  chauffage  (15)  presentant  un  bord 
allonge  (32)  dispose  de  fagon  sensiblement  paral- 
lel  au  bord  coupant  (28)  de  la  lame,  caracterise  en 
ce  que  ledit  bord  allonge  (32)  desdits  moyens  de 
chauffage  (15)  fait  saillie  a  partir  du  boTtier  (16)  et 
en  ce  que  les  moyens  de  chauffage  (1  5)  sont  posi- 
tionnes  a  distance  de  la  lame  (12)  pour  chauffer  les 
cheveux  avant  de  couper  les  cheveux  par  le  bord 
coupant  (28). 

2.  Un  dispositif  (1  0)  pour  le  rasage  des  cheveux  selon 
la  revendication  1,  caracterise  en  ce  que  les 
moyens  de  chauffage  comportent  un  element  de 
chauffage  (1  5)  muni  d'une  resistance  thermique  et 
une  source  d'electricite  reliee  a  I'element  de  chauf- 
fage  (15)  pour  chauffer  I'element  (15). 

3.  Un  dispositif  (1  0)  pour  le  rasage  des  cheveux  selon 
les  revendications  1  ou  2,  caracterise  en  ce  que  la 
source  d'electricite  est  montee  dans  le  boTtier  (16). 

4.  Un  dispositif  (1  0)  pour  le  rasage  des  cheveux  selon 
les  revendications  1  a  3,  caracterise  en  ce  que  I'ele- 
ment  de  chauffage  (15)  est  forme  avec  un  bord 
chauffant  chanfreine  (32),  le  bord  (32)  etant  chan- 
freine  pour  augmenter  la  dissipation  de  chaleur  a 
partir  du  bord  (32). 

5.  Un  dispositif  (1  0)  pour  le  rasage  des  cheveux  com- 
portant  un  boTtier  (16),  une  lame  (12)  montee  sur  le 
boTtier  (16),  la  lame  (12)  presentant  un  bord  de 
coupe  lineaire  (28)  faisant  saillie  a  partir  du  boTtier 
(16)  pour  couper  les  cheveux,  et  des  moyens  de 
chauffage  (15)  montes  sur  le  boTtier  (16),  caracte- 
rise  en  ce  que  lesdits  moyens  de  chauffage  sont 
constitues  par  un  laser  (56)  qui  fournit  de  la  chaleur 
en  dirigeant  un  faisceau  (60)  le  long  d'une  ligne 
definie  sortant  du  boTtier  et  positionnee  de  fagon 
sensiblement  parallele  au  bord  coupant  (28)  de  la 
lame  et  a  distance  de  ce  dernier,  pour  chauffer  les 
cheveux  avant  de  couper  les  cheveux  par  le  bord 
coupant  (28). 

6.  Un  dispositif  (1  0)  pour  le  rasage  des  cheveux  selon 

la  revendication  5,  dans  lequel  le  laser  (56)  balaye 
lineairement  le  faisceau  (60)  a  travers  la  surface  a 
raser. 

5  7.  Un  procede  pour  couper  les  cheveux  comprenant 
les  etapes  consistant  :  a  monter  une  lame  (46)  pre- 
sentant  un  bord  de  coupe  (48)  sensiblement  droit 
sur  un  boTtier  (16),  le  bord  de  coupe  (48)  s'etendant 
vers  I'exterieur  a  partir  du  boTtier  (16),  caracterise 

10  en  ce  qu'on  fournit  de  la  chaleur  le  long  d'une  ligne 
definie  (44)  partant  du  boTtier  (16)  de  fagon  sensi- 
blement  parallele  au  bord  de  coupe  (48)  pour 
chauffer  les  cheveux  sensiblement  sur  le  bord  de 
coupe  (48)  avant  de  couper  les  cheveux  avec  la 

15  lame  (46)  et  ensuite  Ton  coupe  les  cheveux. 

8.  Un  procede  pour  couper  les  cheveux  selon  la 
revendication  7,  caracterise  en  ce  que  I'etape  de 
chauffage  est  realisee  en  dirigeant  un  faisceau 

20  laser  (60)  sur  des  cheveux  a  couper. 

9.  Un  procede  pour  couper  les  cheveux  selon  la 
revendication  7,  caracterise  en  ce  que  I'etape  de 
chauffage  est  realisee  en  positionnant  un  element 

25  de  chauffage  (15)  adjacent  aux  cheveux  et  en 
chauffant  I'element  (15). 
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