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This  invention  relates  to  a  device  for  closing  the 
loading  and  unloading  aperture  of  a  front-loading 
washing  machine,  particularly  for  domestic  use, 
in  which  a  stationary  structure  elastically 
supports,  in  a  damping  manner,  a  tub  containing 
a  driven  rotatable  drum,  and  in  which  the  tub  and 
drum  have  aligned  apertures  for  loading  and 
unloading  the  laundry. 

In  known  washing  machines,  the  drum  is  canti- 
lever-supported  by  the  tub,  so  that  because  of 
load  eccentricity  considerable  transverse  defor- 
mations  occur  at  the  very  high  centrifuging 
speeds  currently  used. 

In  order  to  reduce  these  movements,  which 
lead  to  considerable  stressing  of  the  machine 
parts  and  resultant  reduction  in  their  life,  it  has 
already  been  proposed  to  also  support  the  drum 
at  its  loading  aperture  side  by  means  of  a  plate 
which  is  inserted  into  the  aperture  and  which  is 
supported  idly so that  it can  be  swivelled,  by  parts 
of  the  washing  machine.  Thus  for  example,  USA 
patent  2,105,248  describes  a  washing  machine  in 
which  the  drum  lateral  aperture  can  be  closed  by 
a  plate  idly  supported  by  a  swivelling  arm  hinged 
to  the  outer  washing  machine  casing,  which  here 
acts  as  the  tub.  This  plate  is  elastically  applied 
against  the  contour  of  the  aperture  by  a  spring 
disposed  in  a  door  which  closes  the  aperture  of 
the  outer  casing  and  can  be  locked  in  situ  by  a 
handwheel. 

However,  this  device  requires  various  man- 
oeuvres  for  introducing  and  extracting  the  laun- 
dry  into  and  from  the  drum,  and  in  addition 
transfers  the  oscillations  and  jolting  movements 
directly  to  the  outer  casing  of  the  washing 
machine  and  thus  to  the  floor.  As  a  result,  the 
machine  in  question  is  unsuitable  for  operating  at 
centrifuging  speeds  of  1000  r.p.m.  or  more. 

A  further  example  is  contained  in  USA  patent 
2,650,490,  in  which  a  washing  machine  compris- 
ing  the  features  of  the  preamble  of  claim  1  has  a 
plate  which  is  supported  idly  by  a  swivelling 
cross-member  hinged  and  constrainable  to  the 
forward  wall  of  the  tub  and  which  is  inserted  into 
the  loading  aperture  of  the  drum. 

This  device  has  a  series  of  drawbacks,  including 
the  fact  that  it  does  not  ensure  perfect  closure  of 
the  loading  aperture. 

The  improved  device  of  the  invention  ensures 
perfect  door  closure  even  under  the  most  difficult 
operating  conditions,  prevents  the  transmission 
of  jolts  and  oscillations  to  the  washing  machine 
outer  structure,  offers  a  further  support  point  for 
the  drum,  and  enables  the  door  to  be  opened  by 
the  user  without  force,  by  simple  and  natural 
movements. 

These  and  further  objects  which  will  be  more 
apparent  from  the  detailed  description  given 
hereinafter  are  attained  by  the  improved  device 
according  to  the  invention,  which  is  characterized 
essentially  in  that  the  tub  loading  and  unloading 
aperture  is  closable  by  a  door  which  is  hinged  to 
said  tub  and  can  be  coupled  to  this  latter  by 

insertion  engagement  under  the  action  of  a  lever 
supported  by  the  arm,  said  rotatable  door 
supporting  an  idly  mounted  disc  element  which  is 
inserted  into  the  loading  and  unloading  aperture 
of  the  drum  so  as  to  oppose  transverse  move- 
ments  of  this  latter  which  exceed  given  limits. 

The  invention  will  be  more  apparent  from  the 
detailed  description  of  a  preferred  embodiment 
given  by  way  of  non-limiting  example  hereinafter 
with  reference  to  the  accompanying  drawing,  in 
which: 

Figure  1  is  a  perspective  view  of  the  washing 
machine; 

Figure  1A  is  a  partial  vertical  diametrical  section 
through  the  drum,  the  tub  which  contains  it,  and 
the  door  which  closes  their  loading  and  unloading 
apertures; 

Figures  2,  3  and  4  are  frontal  views  of  three 
different  positions  of  the  door  and  relative  locking 
mechanism; 

Figure  5  is  a  detail  of  the  mechanism  of  the 
preceding  figures; 

Figure  6  is  a  linearised,  i.e.  rectilinearly 
developed  frontal  view  of  that  zone  of  the  door 
lying  within  the  dashed  line  K  of  Figure  2;  and 

Figure  7  is  a  section  on  the  line  VII-VII  of  Figure 
6. 

With  reference  to  the  Figures,  the  front-loading 
washing  machine  1  comprises  an  outer  stationary 
load-bearing  structure  covered  by  a  housing  2.  On 
its  front  it  comprises  an  opening  3  closed  by  a 
cover  4  which  can  turn  about  a  lower  horizontal 
axis. 

A  tub  5,  of  which  the  movements  are  damped 
by  shock-absorber  means,  not  shown,  is  sus- 
pended  in  known  manner  by  springs  (not  shown) 
from  the  machine  supporting  structure.  In  a  posi- 
tion  corresponding  with  the  opening  3,  the  tub 
comprises  an  aperture  6  surrounded  by  an  elastic 
seal  ring  7  fixed  to  the  tub. 

At  the  opposite  side  to  that  comprising  the 
aperture  6,  the  tub  rotatably  supports  in  its 
interior  in  the  conventional  cantilever  manner  a 
perforated  drum  9  provided  with  a  circular  aper- 
ture  8  aligned  with  said  aperture  6.  The  laundry  is 
loaded  into  and  unloaded  from  the  drum  through 
the  opening  3,  the  aperture  6,  and  the  aperture  8. 

The  aperture  6  of  the  tub  5  can  be  closed  by  a 
door  10  rotatably  supported  by  an  arm  11  which 
will  be  described  in  detail  hereinafter.  The  door  in 
question  rotatably  supports  a  sheet  metal  disc 
element  12  having  a  substantially  cylindrical  con- 
tour  13  of  diameter  slightly  less  than  the  diameter 
of  the  circular  aperture  8.  The  disc  element  12  is 
arranged  for  insertion  into  the  aperture  8,  and 
peripherally  comprises  a  turned-over  rim  14,  of 
which  the  end  is  applied  against  the  contour  of 
said  aperture  8.  The  sheet  metal  element  12  is 
made  rigid  in  any  known  manner  with  a  plate  15 
of  lesser  diameter  but  greater  rigidity,  which  is 
rigid  with  a  pin  16  rotatably  mounted  in  a  bearing 
17.  The  bearing  is  mounted  in  the  hub  18  of  the 
door  10. 

On  an  annular  step  20  of  the  plate  15  there  is 
fixed  an  annular  gasket  21  with  elastic  edges,  one 



of  which  adheres  in  a  sealed  manner  to  the  inner 
contour  of  a  centrally  holed  annular  sheet  metal 
member  22,  of  which  the  contour,  which  is 
initially  conical  and  then  arcuate  at  23,  is  situated 
but  not  locked  in  a  circular  groove  in  the  door  10. 
In  a  sunken  zone  in  proximity  to  its  centre,  the 
disc  in  question  comprises  a  series  of  pins  24 
fixed  in  a  circular  arrangement  parallel  to  the  axis 
of  rotation  of  the  element  12  and  each  having  a 
radial  projection  25  which  is  disposed  slackly  in 
an  annular  channel  26  obtained  by  fixing  to  the 
door  10  a  sheet  metal  ring  27  of  Z  cross-section. 

The  gasket  7  cooperates  with  the  conical  part  of 
the  contour  23  of  the  disc  22  to  create  an  effective 
peripheral  seal  towards  the  outside,  while  the 
internal  seal  is  provided  by  the  elastic  edge  of  the 
annular  gasket  21,  which  for  this  purpose  adheres 
to  the  inner  contour  of  the  disc  22. 

The  purpose  of  this  special  coupling  arrange- 
ment  between  the  disc  22  and  door  10  is  to  reduce 
the  tangential  sliding  between  the  disc  and  gasket 
7  when  closing  and  opening  the  door,  and  thus  to 
increase  the  gasket  life. 

As  stated,  the  door  10  is  rotatably  supported  by 
an  arm  11  hinged  to  the  front  wall  30  of  the  tub  5 
so  that  it  can  be  swivelled  horizontally  about  the 
hinges  80.  The  support  for  the  door  10  can  be 
provided  by  means  of  a  pin  31  fixed  to  said  door, 
a  bearing  32  mounted  on  the  pin  31,  and  a  hub  33 
fixed  to  the  arm  11.  A  lever  35  is  pivoted  at  34  on 
the  arm  11  and  comprises  a  raised  part  36  (to  be 
gripped  by  the  hand)  followed  by  a  sunken  end  96 
which  is  disposed  below  a  guide  plate  37  fixed  to 
the  outer  wall  of  the  door  10. 

The  lever  35  is  rigid  with  a  short  arm  38  which 
terminates  in  a  transverse  pin  39.  The  pin  penet- 
rates  into  an  axial  slot  40  in  a  bar  41,  and  acts  as  a 
stop  for  one  end  of  a  compression  spring  42 
mounted  on  said  bar. 

The  other  end  of  the  spring  42  rests  against  a 
fork  43  rigid  with  the  bar  41.  The  fork  is  hinged  to 
an  appendix  of  a  pawl  44,  which  is  hinged  at  45  to 
the  arm  11.  A  locking  peg  46  rigid  with  the  door  10 
is  arranged  to  cooperate  with  said  pawl. 

Distributed  along  its  periphery,  the  door  10 
comprises  a  set  of  three  equidistant  projections 
47  of  limited  angular  and  axial  extension  and 
which  are  wedge-shaped  over  a  certain  portion 
(see  Figure  7).  Axially  and  angularly  spaced  apart 
from  the  projections  47,  the  door  comprises  three 
radical  projections  90  of  wedge-shaped  outer 
surface. 

On  its  front  side,  and  extending  completely 
around  its  aperture  6  but  spaced-apart  from  the 
corresponding  wall  30,  the  tub  5  supports  a  ring 
50  which  surrounds  the  door  10  and  is  shaped  in 
such  a  manner  as  to  comprise  a  set  of  three 
equidistant  radial  projections  52,  and  a  set  of 
three  wedge-shaped  radial  projections  91  which 
are  equidistant  from  each  other  and  from  said 
projections  52.  Between  the  projections  52  and  91 
there  are  recesses  92  and  93  which  enable  the 
door  10  to  be  moved  against  the  aperture  6  of  the 
tub  5,  i.e.  in  correspondance  with  the  annular 
interspace  or  channel  70  existing  between  the 

ring  50  and  the  front  wall  30  of  the  tub  5  (see 
Figures  1A  and  7). 

It  will  be  assumed  that  the  arm  11  is  in  its 
outwardly  rotated  position  so  that  the  door  10  and 
the  other  members  carried  by  said  door  allow free 
access  to  the  drum  9,  which  can  thus  be  loaded 
with  laundry.  After  loading,  the  user  rotates  the 
arm  11  about  the  vertical  hinges  80  so  that  the 
disc  element  12  becomes  inserted  into  the  aper- 
ture  8  of  the  drum  9,  and  the  door  10  into  the 
aperture  6  of  the  tub,  to  assume  the  position 
shown  in  Figures  1  and  2. 

In  order  to  close  said  apertures  and  reliably  lock 
the  door  10  and  its  accompanying  members  in 
situ,  the  user  grips  the  lever  35  along  the  raised 
portion  36,  and  rotates  it  in  the  direction  of  the 
arrow  F  of  Figure  2.  During  its  initial  stages,  said 
rotation  causes  increased  compression  of  the 
spring  42.  Then  (see  Figure  3)  when  the  end  96  of 
the  lever  35  engages  the  end  81  of  the  plate  37, 
the  door  10  is  dragged  into  rotation,  and  its 
projections  47  move  along  the  channel  70,  and 
the  pin  46  reaches  the  longer  side  of  the  pawl  44. 
As  rotation  continues,  the  projections  47  of  the 
door  10  become  wedged  in  the  channel  70  behind 
the  radial  projections  51  of  the  ring  50,  the  wedge- 
shaped  projections  90,91  engage  with  each  other, 
and  the  pin  46  (see  Figure  4)  causes  rotation  of  the 
pawl  44,  which  imprisons  said  pin  between  its 
arms,  and  stops  when  the  two  projections  90  and 
91  touch  each  other.  The  door  10  thus  becomes 
axially  and  radially  locked  in  its  closed  position. 
During  the  centrifuging  of  the  drum  9,  the  jolting 
and  displacements  of  the  free  end  of  the  drum  9 
are  limited  by  the  support  which  the  contour  of 
the  aperture  8  finds  on  the  cylindrical  peripheral 
part  of  the  element  12  inserted  into  the  aperture  8, 
and  this  jolting  is  in  no  case  able  to  cause  opening 
of  the  door,  which  the  spring  42  securely  locks  in 
its  closed  position. 

When  the  user  wishes  to  unload  the  washed 
laundry  from  the  drum,  he  grips  the  lever  35  at  36 
and  rotates  it  in  the  opposite  direction  to  the 
arrow  F. 

Until  the  lever  engages  with  the  other  end  82  of 
the  plate  37,  the  only  effect  obtained  is  to  reduce 
the  loading  of  the  spring  42.  After  engagement 
with  the  end  82  of  the  plate  37,  further  rotation  of 
the  lever  35  causes  rotation  of  the  pawl  44  under 
the  thrust  of  the  pin  46  rigid  with  the  door  10.  The 
pawl  thus  snaps  into  the  position  of  Figures  2  and 
5,  and  the  spring  42  aids  the  rotation  of  the  door. 

When  this  rotation  is  terminated  by  virtue  of the 
engagement  of  the  elbow  35A  of  the  lever  35  with 
the  contour  of  the  hub  33,  the  projections  47  are 
aligned  with  the  recesses  92  of  the  ring  50,  and 
the  wedge-shaped  projections  90  are  aligned  with 
the  recesses  93,  with  the  result  that  the  door  10 
can  be  opened  by  rotating  the  arm  11  about  the 
hinges  80.  This  rotation  of  the  arm  11  causes 
extraction  of  the  disc  22  from  the  aperture  6  by 
virtue  of  the  engagement  of  the  teeth  25  with  the 
ring  26.  The  disc  22  has  not  participated  in  the 
described  rotations  of  the  door  10,  and  thus  there 
has  been  no  relative  circumferential  movement 



between  it  and  the  gasket  7,  which  is  thus  pro- 
tected  from  rubbing  and  from  rapid  wear. 

1.  A  device  for  closing  the  loading  and  unload- 
ing  apertures  of  a  front-loading  washing  machine, 
particularly  for  domestic  use,  in  which  a  station- 
ary  structure  elastically  supports,  in  a  damping 
manner,  a  tub  (5)  containing  a  driven  rotatable 
drum  (9),  and  in  which  the  tub  and  drum  have 
aligned  apertures  (6,8)  for  loading  and  unloading 
the  laundry,  characterized  in  that  the  aperture  (6) 
for  loading  and  unloading  the  tub  (9)  is  closable 
by  a  door  (10)  which  is  rotatably  mounted  on  an 
arm  (11)  hinged  to  said  tub  (5)  and  can  be  coupled 
to  this  latter  by  insertion  engagement  under  the 
action  of  a  lever  (35)  supported  by  the  arm  (11), 
said  rotatable  door  (10)  supporting  an  idly 
mounted  disc  element  (12)  which  is  rotatably 
mounted  on  the  door  (10)  and  which  is  insertable 
into  the  loading  and  unloading  aperture  (8)  of  the 
drum  (9)  so  as  to  oppose  transverse  movements 
of  this  latter  of  a  given  extent. 

2.  A  device  as  claimed  in  Claim  1,  characterized 
in  that  the  door  (10)  carries  a  pin  (46)  arranged  to 
engage  with  a  snap-acting  locking  pawl  (44) 
which  is  supported  by  the  arm  (11),  and  of  which 
the  operation  is  controllable  by  the  lever  (35). 

3.  A  device  as  claimed  in  Claim  2,  characterized 
in  that  the  lever  (35)  cooperates  with  bidirectional 
dragging  means  (37)  to  cause  rotation  of  the  door 
(10). 

4.  A  device  as  claimed  in  Claim  3,  characterized 
in  that  the  bidirectional  dragging  means  are 
represented  by  a  stirrup-shaped  member  (37) 
which  receives  one  end  (96)  of  the  lever  (35)  and 
is  rigid  with  the  door  (10). 

5.  A  device  as  claimed  in  Claim  1,  characterized 
in  that  the  door  (10)  comprises  a  profiled 
periphery  (47)  for  the  insertion  engagement  with 
profiled  counter-means  (50)  rigid  with  the  tub  (5) 
and  situated  around  the  door  (10). 

1.  Vorrichtung  zum  Verschliessen  der 
Beschickungsöffnung  einer  Waschmaschine  mit 
Frontladung,  insbesondere  für  den  Haushalt- 
gebrauch,  wobei  eine  feste  Struktur  auf  dämp- 
fende  Weise  einen  Bottich  (5)  mit  einer  angetrie- 
benen  drehbaren  Trommel  (9)  federnd  unterstützt 
und  wobei  der  Bottich  und  die  Trommel  fluch- 
tende  Öffnungen  (6, 8)  zum  Be-  und  Entladen  der 
Wäsche  aufweisen,  dadurch  gekennzeichnet, 
dass  die  Öffnung  (6)  zum  Beschicken  des  Bottichs 
(9)  durch  eine  Tür  (10)  verschlossen  werden  kann, 
die  drehbar  an  einem  Arm  (11)  angeordnet  ist,  der 
mit  dem  genannten  Bottich  (5)  scharnierbar  ist 
und  der  unter  dem  Einfluss  eines  Hebels  (35)  auf 
dem  Arm  (11)  durch  Einschiebung  mit  demselben 
kuppelbar  ist,  wobei  die  genannte  Tür  (10)  e i n  
lose  angeordnetes  Scheibenelement  (12)  auf- 
weist,  das  drehbar  an  der  Tür  (10)  angeordnet  ist 
und  das  in  die  Beschickungsöffnung  (8)  derTrom- 

mel  (9)  geschoben  werden  kann  um  Querbewe- 
gungen  der  letzteren  in  bestimmtem  Ausmass  zu 
begegnen. 

2.  Vorrichtung  nach  Anspruch  1,  dadurch 
gekennzeichnet,  dass  die  Tür  (10)  einen  Stift  (46) 
aufweist,  der  mit  einer  Einrastklinke  (44) 
zusammenarbeitet,  die  von  dem  Arm  (11)  getra- 
gen  wird  und  deren  Wirkung  von  dem  Hebel  (35) 
gesteuert  wird. 

3.  Vorrichtung  nach  Anspruch  2,  dadurch 
gekennzeichnet,  dass  der  Hebel  (35)  mit 
Zweirichtungs-Führungsmitteln  (37)  zusammen- 
arbeitet  um  eine  Drehung  der  Tür  (10)  herbeizu- 
führen. 

4.  Vorrichtung  nach  Anspruch  3,  dadurch 
gekennzeichnet,  dass  die  Zweirichtungs-Füh- 
rungsmittel  durch  ein  steigbügelförmiges  Ele- 
ment  (37)  gebildet  werden,  das  ein  Ende  (96)  des 
Hebels  (35)  erhält  und  mit  der  Tür  (10)  ortsfest 
verbunden  ist. 

5.  Vorrichtung  nach  Anspruch  1,  dadurch 
gekennzeichnet,  dass  die  Tür  (10)  einen  profilier- 
ten  Umfang  (47)  aufweist,  der  mit  profilierten 
Gegenmitteln  (50)  schiebend  zusammenarbeiten 
kann,  wobei  diese  Gegenmittel  ortsfest  mit  dem 
Botticht  (5)  verbunden  und  um  die  Tür  (10)  vorge- 
sehen  sind. 

1.  Dispositif  pour  fermer  l'ouverture  de  charge- 
ment  et  de  déchargement  d'une  machine  à  laver  à 
chargement  par  le  devant,  notamment  à  usage 
domestique,  dans  laquelle  une  construction  sta- 
tionnaire  supporte  élastiquement  et  à  amortisse- 
ment  une  cuve  (5)  contenant  un  tambour  pouvant 
être  animé  d'un  mouvement  de  rotation,  et  dans 
laquelle  la  cuve  et  le  tambour  présentent  des 
ouvertures  alignées  (6, 8)  pour  le  chargement  et  le 
déchargement  du  linge,  caractérisé  en  ce  que 
l'ouverture  (6)  de  chargement  et  de  décharge- 
ment  de  la  cuve  (9)  peut  être  fermée  par  une  porte 
(10)  montée  à  rotation  sur  un  bras  (11)  articulé sur 
ladite  cuve  (5)  et  pouvant  être  couplée  à  celle-ci 
par  emboîtement  sous  l'action  d'un  levier  (35) 
supporté  par  le  bras  (11),  ladite  porte  rotative  (1) 
supportant  un  élément  en  forme  de  disque  (12) 
monté  librement,  élément  qui  est  monté  à  rota- 
tion  sur  la  porte  (10)  et  qui  peut  être  introduit  dans 
l'ouverture  de  chargement  et  de  déchargement  (8) 
du  tambour  (9)  de  façon  à  s'opposer  à  des 
mouvements  transversaux  d'une  certaine  gran- 
deur  de  ce  tambour. 

2.  Dispositif  selon  la  revendication  1,  caracté- 
risé  en  ce  que  la  porte  (10)  porte  une  broche  (46) 
conçue  pour  se  mettre  en  prise  avec  un  cliquet 
d'arrêt  (44)  supporté  par  le  bras  (11)  et  dont  le 
fonctionnement  peut  être  commandé  par  le  levier 
(35). 

3.  Dispositif  selon  la  revendication  2,  caracté- 
risé  en  ce  que  le  levier  (35)  coopère  avec  des 
moyens  de  guidage  bidirectionnel  (37)  pour  pro- 
voquer  la  rotation  de  la  porte  (10). 

4.  Dispositif  selon  la  revendication  3,  caracté- 
risé  en  ce  que  ces  moyens  de  guidage  bidirection- 



nel  sont  formés  par  un  élément  en  forme  d'étrier 
(37)  qui  reçoit  l'une  (96)  des  extrémités  du  levier 
(35)  et  qui  est  solidaire  de  la  porte  (10). 

5.  Dispositif  selon  la  revendication  1,  caracté- 

risé  en  ce  que  la  porte  (10)  présente  une  périphé- 
rie  profilée  (47)  pour  permettre  de  l'emboîter  des 
moyens  antagonistes  profilés  (50)  solidaires  de  la 
cuve  (5)  et  entourant  la  porte  (10). 
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