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Description 

The  invention  relates  to  a  shaving  unit  for  a  dry- 
shaving  apparatus,  the  shaving  unit  comprising 
an  external  first  cutting  member  having  an  annu- 
lar  wall  portion  with  hair-entry  apertures,  and  an 
internal  second  cutting  member  which  is  cooper- 
able  with  the  first  cutting  member  and  which 
comprises  a  ring  of  cutters,  which  second  cutting 
member  can  be  driven  relative  to  the  first  cutting 
member  so  as  to  perform  an  oscillatory  rotational 
movement. 

Such  a  shaving  unit  is  known  from  for  example 
United  States  Patent  Specification  1,941,583.  In 
this  known  unit  the  cutters  of  the  internal  second 
cutting  member  are  urged  against  the  external 
first  cutting  member  by  means  of  a  spring  which 
acts  in  an  axial  direction.  This  has  the  dis- 
advantage  that  a  part  of  the  power  of  the  drive 
motor  is  used  to  overcome  the  friction  between 
the  two  cutting  members  whilst  in  addition  it 
gives  rise  to  wear  and  the  generation  of  heat. 

The  invention  aims  at  mitigating  these  draw- 
backs  and  is  characterized  in  that  the  first  and 
second  cutting  members  are  interconnected  by  at 
least  two  resilient  substantialy  radially  extending 
elements,  each  of  which  has  an  end  connected  to 
the  first  cutting  member  and  an  end  connected  to 
the  second  cutting  member,  and  which  are  so 
arranged  that  their  elastic  properties  will  permit 
the  oscillatory  rotational  movement  of  the  second 
cutting  member,  but  which  are  rigid  in  directions 
extending  substantially  parallel  to  and  radially  of 
the  rotational  axis  of  the  second  cutting  member. 

Special  embodiments  are  defined  in  the  sub- 
claims. 

Embodiments  of  the  invention  will  now  be 
described  in  more  detail,  byway  of  example,  with 
reference  to  the  drawings. 

Fig.  1  is  an  axial  sectional  view  of  a  shaving  unit 
according  to  the  invention  comprising  first  and 
second  cutting  members. 

Fig.  2  is  a  cross-sectional  view  taken  on  the  line 
I—  II  in  Fig.  1. 

Fig.  3  is  an  exploded  perspective  view  of  the 
cutting  members  and  the  resilient  elements  of  the 
shaving  unit  shown  in  Fig.  1. 

Fig.  4  is  an  axial  section  view  of  a  modification 
jf  the  embodiment  shown  in  Figs.  1  to  3. 

Fig.  5  is  an  underneath  view  of  a  shaving  head 
Df  a  shaving  apparatus  comprising  three  shaving 
inits  of  the  construction  shown  in  Fig.  4. 

Fig.  6  is  an  exploded  perspective  view  of  a 
shaving  apparatus  comprising  three  shaving 
jnits  of  the  construction  shown  in  Fig.  1  to  3. 

The  embodiment  shown  in  Figs.  1,  2  and  3 
:omprises  an  external  first  cuttmg  member  1  and 
in  internal  second  cutting  member  2.  The  cutting 
nember  1  comprises  an  annular  wall  portion  3 
vith  hair-entry  apertures  4.  The  cutting  member  2 
:omprises  a  ring  of  cutters  5  which  is  coaxial  with 
in  corresponds  to  the  annular  wall  portion  3  of 
he  cutting  member  1,  so  that  when  the  cutting 
nember  2  moves  rotationally  about  its  axis  9 
elative  to  the  cutting  member  1,  a  hair  which  is 

caught  in  a  hair-entry  aperture  is  severed  by  co- 
operation  df  a  cutter  5  with  the  annular  wall 
portion  3. 

The  cutting  member  2  comprises  a  plastics 
5  body  7  with  spokes  8  in  which  the  cutters  5  are 

supported.  The  cutters  5,  which  are  in  the  form  of 
blades,  each  have  a  cutting  edge  10  on  both  sides 
(Fig.  3). 

The  first  and  the  second  cutting  members  are 
to  interconnected  by  two  elongate  resilient  elements 

11  which  intersect  each  other  at  right  angles  and 
which  extend  substantially  radially  of  the  ro- 
tational  axis  9  of  the  cutting  member  2.  At  one 
end  12  each  of  the  resilient  elements  1  1  is  fixed  in 

15  an  annular  member  13  which  is  secured  to  the 
first  cutting  member  1.  The  resilient  elements  11 
extend  through  openings  14  in  a  tubular  member 
15  and  at  their  other  ends  16  are  fixed  in  wall 
portions  of  the  member  15  which  are  disposed 

20  diametrically-opposite  the  openings  14.  This  tubu- 
lar  member  15  is  secured  to  the  second  cutting 
member  2. 

For  the  sake  of  clarity  the  first  cutting  member  1 
has  been  partly  cut-away  in  Fig.  3  and  the  inter- 

25  connected  portions,  namely  the  annular  member 
13,  the  resilient  elements  11  and  the  tubular 
member  15,  are  shown  separated  from  the  cutting 
members  1  and  2. 

The  resilient  elements  11  are  constructed  as 
30  blade  springs  with  a  high  stiffness  in  directions 

extending  substantially  parallel  to  and  radially  of 
the  rotational  axis  9  of  the  cutting  member  2,  so 
that  in  these  directions  the  two  cutting  members 
can  only  move  to  a  very  small  extent  relative  to 

35  each  other.  However,  the  elastic  properties  of  the 
blade  springs  permits  deflection  of  these 
elements  in  directions  extending  transversely  of 
said  directions  of  high  stiffness,  as  indicated  by 
the  broken  lines  11'  in  Fig.  2.  As  a  result  of  this, 

w  the  second  cutting  member  2  has  sufficient  free- 
dom  to  move  relative  to  the  first  cutting  member 
for  performing  an  oscillatory  rotational  move- 
ment  about  the  rotational  axis  9,  as  indicated  by 
the  arrows  P  (Fig.  2).  The  amplitude  of  the 

ts  oscillatory  rotational  movement  need  only  corre- 
spond  to  a  part  of  a  revolution  but  is  preferably 
not  smaller  than  half  the  angle  a  between  adja- 
cent  spokes  8  (Fig.  3). 

The  second  cutting  member  2  is  driven  by 
i0  means  of  a  motor  17,  whose  rotor  18  is  mounted 

directly  on  the  tubular  member  15.  The  rotor  18 
comprises  a  disc  of  a  permanent-magnetic 
material,  which  disc  has  been  polarized  diametri- 
cally.  The  stator  is  arranged  in  a  housing  22  and 

>5  comprises  a  support  19  with  a  yoke  20  provided 
with  a  coil  21.  The  first  cutting  member  1  and  the 
housing  22  are  secured  to  each  other  by  means  of 
their  flanges  23  and  24,  respectively. 

By  connecting  the  rotor  17  to  an  electric  power 
;o  source  and  to  a  control  mechanism,  known  per 

se,  pulses  can  be  applied  to  the  rotor  18  via  the 
stator  19,  so  that  the  assembly  comprising  the 
second  cutting  member  2,  the  tubular  member  1  5 
and  rotor  18  will  perform  an  oscillatory  rotational 

is  movement.  Preferably,  the  pulses  are  applied  at 
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the  resonant  frequency  of  this  assembly.  The 
direct  connection  of  the  rotor  18  to  the  second 
cutting  member  2  by  the  tubular  member  15 
obviates  the  need  for  a  transmission  mechanism, 
for  example,  gear  wheels,  and  results  in  a  very 
compact  shaving  unit  25  comprising  the  cutting 
members,  the  tubular  member  15  with  resilient 
elements  11,  and  the  motor. 

Obviously,  the  housing  22  may  be  given  a 
larger  axial  dimension  to  accommodate,  for 
example,  the  above-mentioned  power  source  and 
the  components  of  the  control  mechanism. 

In  general  when  a  hair  is  being  cut  forces  occur 
which  tend  to  urge  the  two  cutting  members  1 
and  2  away  from  each  other  in  an  axial  direction. 
The  high  rigidity  of  the  resilient  elements  11  in 
this  direction  will  minimize  axial  movement  of  the 
cutting  member  2  relative  to  the  cutting  member 
1  as  a  result  of  these  forces  which  occur  during 
cutting,  and  with  thereby  promote  a  strong  cut- 
ting  action.  No  additional  resilient  element  for 
exerting  pressure  on  the  cutting  member  2  in  an 
axial  direction  towards  the  cutting  member  1  is 
required  when  the  construction  described  above 
is  employed. 

The  force  with  which  the  resilient  elements  1  1 
urge  the  cutting  member  2  against  the  cutting 
member  1  in  an  axial  direction  can  now  be  very 
small  when  the  cutting  member  2  is  at  rest  or 
when  it  is  being  driven  no  hairs  are  being  cut.  The 
construction  may  even  be  such  that  a  very  narrow 
cutting  gap  26  is  formed  between  the  cutting 
edges  of  the  cutters  5  and  the  inner  side  of  the 
annular  portion  3  in  which  the  hair-entry  aper- 
tures  4  are  formed,  so  that  moving  parts  of  the 
cutting  member  2  are  not  in  contact  with  the 
cutting  member  1.  In  comparison  with  the  con- 
struction  of  known  shavers  this  leads  to  a  sub- 
stantial  reduction  of  undesired  effects  such  as 
wear,  generation  of  heat,  and  noise.  Another 
advantage  is  that  practically  no  friction  losses 
occur  between  the  two  cutting  members.  This 
enables  a  smaller  drive  motor  with  a  smaller 
power  rating  to  be  used,  so  that  the  entire  shaving 
apparatus  can  be  lighter  in  weight  and  smaller 
and  there  is  greater  freedom  as  regards  the 
design  of  the  apparatus.  In  the  case  of  a  recharge- 
able  or  a  battery-operated  shaver  the  time  before 
the  battery  has  to  be  recharged  or  replaced  is 
extended. 

Obviously,  more  than  two  resilient  elements 
may  be  arranged  between  the  two  cutting  mem- 
bers. 

The  construction  shown  in  Fig.  4  is  a  modifi- 
cation  of  the  embodiment  'shown  in  Fig.  1,  2  and 
3.  The  resilient  elements  between  the  two  cutting 
members  are  now  constructed  as  U-shaped  blade 
springs  27  each  having  limbs  28  and  29  which 
extend  in  directions  substantially  parallel  to  the 
rotational  axis  9.  Again,  each  spring  27  has  a  high 
stiffness  in  directions  extending  substantially  par- 
allel  to  and  radially  of  the  rotational  axis  9  but  is 
resiliently  deflexible  in  directions  extending  trans- 
versely  of  said  directions  of  high  stiffness. 

In  this  embodiment  the  free  ends  of  the  limbs 

28  of  the  springs  27  are  connected  directly  to  the 
first  cutting  member  1  and  the  free  ends  of  the 
limbs  29  are  connected  directly  to  the  second 
cutting  member  2.  For  the  purpose  of  driving  the 

5  second  cutting  member  this  member  is  provided 
with  and  accentric  pin  30  which  may  be  coupled 
to  an  electric  motor,  for  example  via  an  eccentric 
mechanism,  so  that  the  second  cutting  member  2 
can  again  be  driven  with  an  oscillatory  rotational 

10  movement  relative  to  the  first  cutting  member  1. 
Fig.  5  is  a  schematic  underneath  view  of  a 

shaving  head  comprising  three  shaving  units 
which  each  comprise  a  first  cutting  member  1  and 
a  second  cutting  member  2,  constructed  as 

is  shown  in  Fig.  4.  The  drive  pins  30  of  the  three 
cutting  members  2  are  coupled  to  the  arms  of  a 
three-armed  coupling  member  31  which  is 
coupled  at  its  centre  32  to,  for  example,  an 
eccentric,  known  perse,  on  the  shaft  of  an  electric 

20  motor,  so  that  as  this  shaft  rotates  the  centre  32  of 
the  coupling  member  follows  a  circular  path.  The 
three  cutting  members  2  are  thereby  driven  with 
an  oscillatory  rotational  motion  by  a  single  motor. 

In  Fig.  5  the  springs  27  are  shown  only  schemat- 
25  ically. 

Fig.  6  shows  a  shaving  apparatus  comprising  a 
housing  33  and  three  of  the  shaving  units  25 
shown  in  Figs.  1  to  3.  The  housing  33  comprises  a 
grip  portion  34,  which  can  accommodate  inter  alia 

30  an  electric  power  source  and  a  shaving  head  35  in 
which  the  three  shaving  units  are  mounted  in  a 
triangular  formation.  In  the  assembled  condition 
the  shaving  units  25  are  retained  in  the  shaving 
head  35  by  means  of  a  plate  36  formed  with 

35  circular  openings  37  through  which  the  first  cut- 
ting  members  1  project,  the  flanges  23  of  these 
cutting  members  bearing  against  the  inner  sur- 
face  of  the  plate  36.  Springs  38  resiliently  support 
the  shaving  units  25  inside  the  shaving  head. 

40  The  compact  construction  of  the  shaving  units 
provides  a  substantial  freedom  as  regards  the 
design  of  shaving  apparatures  comprising  one  or 
more  shaving  units.  The  shaving  units  can  be 
mounted  and  removed  very  simply.  The  housing 

45  33  of  the  shaving  apparatus  comprises  no  moving 
parts  at  all. 

In  the  shaving  unit  shown  in  Figs.  1  to  3  a 
detachable  connection  may  be  provided  between 
the  flanges  23  and  24  of  the  cutting  members  so 

so  that  the  units  can  be  opened,  for  example  for 
cleaning  purposes. 

Owing  to  their  small  dimensions  and  hence  the 
low  material  costs,  as  well  as  the  simple  construc- 
tion  and  the  small  number  of  their  component 

55  parts,  the  shaving  units  can  be  manufactured 
cheaply  enough  to  be  treated  as  disposable  pro- 
ducts  which  may  be  replaced  after  some  time. 

Claims 
60 

1.  A  shaving  unit  (25)  for  a  dry-shaving 
apparatus,  the  shaving  unit  comprising  an  exter- 
nal  first  member  (1  )  hving  an  annular  wall  portion 
(3)  with  hair-entry  apertures  (4),  and  an  internal 

65  second  cutting  member  (2)  which  is  cooperable 

3 



5 0  157  4 5 0  6 

with  the  first  cutting  member  (1)  and  which 
comprises  a  ring  of  cutters  (5),  which  second 
cutting  member  (2)  can  be  driven  relative  to  the 
first  cutting  member  (1)  so  as  to  perform  an 
oscillatory  rotational  movement,  characterized  in 
that  the  first  and  second  cutting  members  (1  ,  2)  are 
interconnected  by  at  least  two  resilient  sub- 
stantially  radially  extending  elements  (1  1  ),  each  of 
which  has  an  end  connected  to  the  first  cutting 
member  (1)  and  an  end  connected  to  the  second 
cutting  member  (2),  and  which  are  so  arranged 
that  their  elastic  properties  will  permit  the  oscil- 
latory  rotational  movement  of  the  second  cutting 
member,  but  which  are  rigid  in  directions  extend- 
ing  substantially  parallel  to  and  radially  of  the 
rotational  axis  of  the  second  cutting  member. 

2.  A  shaving  unit  as  claimed  in  Claim  1,  charac- 
terized  in  the  first  (1)  and  second  cutting  (2) 
members  are  interconnected  by  two  resilient 
elements  (11)  in  the  form  of  blade  springs  which 
extend  substantially  radially  of  the  rotational  axis 
of  the  second  cutting  member  (2)  and  which 
intersect  each  other  at  right  angles. 

3.  A  shaving  unit  as  claimed  in  Claim  1,  charac- 
terized  in  that  the  first  (1)  and  second  (2)  cutting 
members  are  interconnected  by  two  resilient 
elements  (11)  in  the  form  of  U-shaped  blade 
springs  (27)  which  are  arranged  on  diametrically 
opposited  sides  of  the  rotational  axis  of  the  second 
cutting  member  (2)  and  each  of  which  has  two 
limbs  (28,  29)  extending  in  directions  substantially 
parallel  to  this  axis  and  connected  one  to  each 
cutting  member  (1,  2). 

4.  A  shaving  unit  as  claimed  in  any  of  the 
preceding  Claims,  characterized  in  that  the  second 
cutting  member  (2)  is  rigidly  connected  to  the  rotor 
of  a  drive  motor. 

5.  A  shaving  apparatus  characterized  in  that  it 
comprises  a  plurality  of  shaving  units  as  claimed  in 
Claim  1,  2  or  3,  and  in  that  the  second  cutting 
members  are  coupled  to  a  drive  motor  by  means  of 
a  common  coupling  member. 

Patentanspruche 

1.  Rasiereiriheit  (25)  fur  ein  Trockenrasiergerat, 
die  ein  ausseres  erstes  Schneidelement  (1)  mit 
einem  ringfdrmigen  Wandteil  (3)  mit  Haareintritts- 
offnungen  (4)  und  ein  inneres  zweites  Schneidele- 
ment  (2)  aufweist,  das  mit  dem  ersten  Schneidele- 
ment  (1)  zusammenarbeitet  und  einen  Kranz  von 
Messern  (5)  aufweist,  wobei  diess  zweite  Schnei- 
delement  (2)  gegeniiber  dem  ersten  Schneidele- 
ment  (1)  angetrieben  werden  kann  und  zwar  zum 
Durchfuhren  einerschwingenden  Drehbewegung, 
dadurch  gekennzeichnet,  dass  die  ersten  und 
zweiten  Schneidelemente  (1,  2)  durch  wenigstens 
zwei  sich  im  wesentlichen  radial  erstreckende 
Federelemente  (11)  miteinander  verbunden  sind, 
wobei  von  jedem  dieser  Elemente  ein  Ende  mit 
dem  ersten  Schneidelement  (1)  und  ein  Ende  mit 
dem  zweiten  Schneidelement  (2)  verbunden  ist 
und  die  derart  angeordnet  sind  dass  die  elas- 
tischen  Eigenschaften  die  schwingende  Drehbe- 
wegung  des  zweiten  Schneidelement  erlauben, 

die  aber  in  Richtungen,  die  sich  im  wesentlichen 
parallel  und  radial  zu  der  Drehungsachse  des 
zweiten  Schneidelementes  erstecken,  starr  sind. 

2.  Rasiereinheit  nach  Anspruch  1,  dadurch 
5  gekennzeichnet,  dass  die  ersten  (1)  und  zweiten 

Schneidelemente  (2)  durch  zwei  Federelemente 
(11)  in  Form  von  Blattfedern  miteinander  verbun- 
den  sind,  die  sich  im  wesentlichen  radial  zu  der 
Drehungsachse  des  zweiten  Schneidelementes  (2) 

10  erstrecken  und  die  sich  unter  rechten  Winkeln 
schneiden. 

3.  Rasiereinheit  nach  Anspruch  1,  dadurch 
gekennzeichnet,  dass  die  ersten  (1  )  und  zweiten  (2) 
Schneidelemente  durch  zwei  Federelemente  (11) 

15  in  Form  U-formiger  Blattfedern  (27)  miteinander 
verbunden  sind,  die  an  einander  diametral 
gegenuberliegenden  Schneidelementen  der  Dre- 
hungsachse  des  zweitea  Schneidelementes  (2) 
angeordnet  sind  und  dass  jedes  derselben  zwei 

20  Schenkel  (28,  29)  aufweist,  die  sich  in  Richtungen 
erstrecken  im  wesentlichen  parallel  zu  dieser 
Achse  und  mit  je  einem  Schneidelement  (1,  2) 
verbunden  sind. 

4.  Rasiereinheit  nach  einem  der  vorstehenden 
25  Anspriiche,  dadurch  gekennzeichnet,  dass  das 

zweite  Schneidelement  (2)  auf  starre  Weise  mit 
dem  Laufer  eines  Antriebsmotors  verbunden  ist. 

5.  Rasiereinheit,  dadurch  gekennzeichnet,  dass 
sie  eine  Anzahl  Rasiereinheiten  nach  Anspruch  1  ,  2 

30  oder  3  aufweist  und  dass  die  zweiten  Schneidele- 
mente  mittels  eines  gemeinsamen  Kupplungs- 
elementes  mit  einem  Antriebsmotor  gekuppelt 
sind. 

35  Revendications 

1  .  Unite  de  rasage  (25)  destinee  a  un  rasoir  a  sec 
et  comportant  un  premier  organe  de  coupe  exte- 
rieur  (1)  presentant  une  partie  de  paroi  annulaire 

40  (3)  percee  d'ouvertures  d'entree  de  poil  (4),  et  un 
second  organe  de  coupe  interieur  (2)  pouvant 
cooperer  avec  le  premier  organe  de  coupe  (1)  et 
comportant  une  couronne  de  couteaux  (5),  second 
organe  de  coupe  (2)  qui  peut  etre  anime  d'un 

45  mouvement  rotatif  oscillatoire  par  rapport  au 
premier  organe  de  coupe  (1),  caracterisee  en  ce 
que  les  premier  et  second  organes  de  coupe  (1,2) 
sont  reunis  par  au  moins  deux  elements  elastiques 
sensiblement  radiaux  (11),  elements  qui  ont  cha- 

se  cun  uneextremite  lieeau  premier  organe  de  coupe 
(1  )  et  une  exremite  liee  au  second  organe  de  coupe 
(2)  et  qui  sont  disposes  de  fagon  que  leurs 
proprietes  elastiques  permettent  le  mouvement 
rotatif  oscillatoire  du  second  element  de  coupe 

55  tout  en  etant  rigide  dans  des  directions  sensible- 
ment  parallele  et  radiale  par  rapport  a  I'axe  de 
rotation  du  second  organe  de  coupe. 

2.  Unite  de  rasage  selon  la  revendication  1, 
caracterisee  en  ce  que  les  premier  (1  )  et  second  (2) 

60  organes  de  coupe  sont  reunis  par  deux  elements 
elastiques  (11)  realises  sous  la  forme  de  ressorts- 
lames  qui  s'etendent  sensiblement  dans  le  sens 
radial  par  rapport  a  I'axe  de  rotation  du  second 
organe  de  coupe  (2)  et  qui  se  coupent  a  angle  droit. 

65  3.  Unite  de  rasage  selon  la  revendication  1, 
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caracterisee  en  ce  que  les  premier  (1)  et  second 
(2)  organes  de  coupe  sont  reunis  par  deux  ele- 
ments  elastiques  (11)  realises  sous  la  forme  de 
ressorts-lames  en  U  (27)  disposes  de  cotes  diame- 
tralement  opposes  de  I'axe  de  rotation  du  second  5 
organe  de  coupe  (2)  et  ayant  chacun  deux  ailes 
(28,  29)  s'etendant  dans  des  directions  sensible- 
ment  paralleles  a  cet  axe  et  qui  sont  liees  chacune 
a  un  organe  de  coupe  (1,  2). 

4.  Unite  de  rasage  selon  I'une  quelconque  des 
revindications  precedentes,  caracterisee  en  ce 
que  le  second  organe  de  coupe  (2)  est  liee 
rigidement  au  rotor  d'un  moteur  d'entratnement. 

5.  Rasoir  caracterise  en  ce  qu'il  comporte  une 
pluralite  d'unites  de  rasage  selon  la  revendication 
1,  2  ou  3,  et  en  ce  que  les  seconds  organes  de 
coupe  sont  couples  au  moteur  d'entratnement  au 
moyen  d'un  element  de  couplage  commun. 
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