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©  Washing  machine  with  improved  device  for  preventing  vibrations. 

©  A  washing  machine  is  described,  in  particular  a 
laundry  washing  machine,  comprising  a  drum,  in 
which  the  garments  to  be  washed  are  arranged, 
made  to  rotate  by  means  of  an  electric  motor,  sup- 
plied  by  a  control  device,  including  an  active  control 
block,  comprising  a  signal  amplifier  circuit  and  a 

threshold  comparator  circuit,  which  in  presence  of  an 
uneven  distribution  of  the  load,  provides  for  reducing 
the  rotation  speed  of  the  drum;  the  characterising 
principle  of  the  invention  is  that  said  active  block  is 
realized  with  a  single  transistor  (T1). 

F I G .   2  

00 

oo 

+  Vcc 
o +  Vcc 

0 
v s  

220K>  R 3  

C1  

4 -  

8 2 M > R 4  

T1 
pin  7 

15K<  R1 3 9 K < R 2   "  ~  
O 
tn CO o  
<  

pin  16 

•470K  ! 

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.09/3.3.4) 



1 EP  0  581  053  A1 2 

The  present  invention  refers  to  a  washing  ma- 
chine,  in  particular  a  laundry  washing  machine, 
comprising  a  drum,  in  which  the  garments  to  be 
washed  are  arranged,  made  to  rotate  by  means  of 
an  electric  motor,  supplied  by  a  control  device, 
including  an  active  control  block,  which  comprises 
a  signal  amplifier  circuit  and  a  threshold  compara- 
tor  circuit,  that  in  presence  of  an  uneven  distribu- 
tion  of  the  load,  provides  for  reducing  the  rotation 
speed  of  the  drum. 

It  is  well  known  that  washing  machines,  in 
particular  laundry  washing  machine,  have  the  prob- 
lem  that,  in  presence  of  an  uneven  distribution  of 
the  load  to  be  washed,  drawbacks  can  occur  during 
the  spinning  phase,  such  as  noise,  jumping  move- 
ments  of  the  machine,  damagings  to  the  machine 
itself  or  to  other  surrounding  furniture;  for  these 
reasons  an  inefficient  spinning  is  obtained,  inas- 
much  the  machine  is  not  able  to  reach  the  pro- 
vided  rotation  speed. 

Usually,  so  as  to  avoid  these  problems,  a  so- 
called  distribution  phase  is  provided,  after  which 
the  spinning  phase  is  launched;  this  is  not  always 
sufficient  to  avoid  uneven  distributions. 

Protection  devices  are  known,  equipped  with 
devices  for  revealing  uneven  distribution,  that  cut 
the  current  supplied  to  the  motor  in  case  of  uneven 
distribution  (for  example  see  French  patent  n.  2 
489  384),  or  that  reduce  the  voltage  of  the  current 
(for  example  see  English  patent  n.  2  174  513). 

These  control  devices  normally  include  an  in- 
tegrated  circuit,  for  example  of  the  TDA  1085C 
type,  that  provides  to  electronically  control  the 
speed  of  the  motor;  for  obtaining  the  protection 
against  the  uneven  distribution,  it  is  customary  to 
take  from  such  an  integrated  circuit,  a  signal,  re- 
presented  by  a  control  voltage,  that  is  of  d.c.  type, 
to  which,  in  presence  of  uneven  distribution,  an 
alternate  component  (ripple)  is  overlapped,  whose 
amplitude  is  proportional  to  the  entity  of  the  uneven 
distribution. 

The  alternate  component  of  the  taken  signal  is 
passed  to  an  active  block,  comprising  a  signal 
amplifier  circuit,  a  rectifier  element  and  a  threshold 
comparator  circuit,  whose  threshold  determines  the 
intervention  level  of  the  system;  a  trimmer  allows 
for  defining  the  limit  threshold  of  the  uneven  dis- 
tribution,  above  which  the  system  is  active  in  re- 
ducing  the  speed. 

For  example,  in  such  a  way,  during  the  dis- 
tribution  phase  of  clothes  (that  always  occurs  be- 
fore  any  spinning  phase)  the  uneven  distribution  is 
reduced  by  means  of  several  actions  of  quick  re- 
duction  of  drum  speed  (typically  from  about  90 
rev/min  to  about  45  rev/min)  and  immediate  restor- 
ing  actions,  avoiding  to  carry  out  the  subsequent 
spinning  phase  if  the  uneven  distribution  has  not 
been  brought  under  a  certain  acceptable  maximum 

level. 
The  active  block  in  question  is  usually  realized 

utilizing  two  operational  amplifiers,  or  some  transis- 
tor,  typically  four,  polarized  in  a  way  so  as  to 

5  realize  the  above  mentioned  amplifier  circuit  and 
threshold  circuit. 

The  aim  of  the  present  invention  is  that  of 
indicating  an  active  block  very  simple,  of  reduced 
cost  if  compared  to  those  known,  but  equally  effi- 

io  cient. 
For  allowing  such  aims  the  present  invention 

has  as  its  object  a  washing  machine,  in  particular  a 
laundry  washing  machine,  comprising  a  drum,  in 
which  the  garments  to  be  washed  are  arranged, 

75  made  to  rotate  by  means  of  an  electric  motor, 
supplied  by  a  control  device,  including  an  active 
control  block,  which  comprises  a  signal  amplifier 
circuit  and  a  threshold  comparator  circuit,  that  in 
presence  of  an  uneven  distribution  of  the  load, 

20  provides  for  reducing  the  rotation  speed  of  the 
drum,  characterized  in  that  said  active  block  is 
realized  with  a  single  transistor. 

Further  aims  and  advantages  of  the  present 
invention  will  result  in  being  clear  from  the  detailed 

25  description  which  follows  and  from  the  annexed 
drawings,  given  as  a  non  limiting  example,  wherein: 

-  in  figure  1  the  diagram  of  the  control  device 
of  a  laundry  washing  machine  is  represented, 
being  of  a  known  type; 

30  -  in  figure  2  the  diagram  of  the  control  device 
of  a  laundry  washing  machine,  according  to 
invention,  is  represented. 

The  invention  is  based  on  the  acknowledge- 
ment  of  the  fact  that,  from  exhaustive  tests  prac- 

35  tically  carried  out,  an  active  block,  composed  by 
only  one  transistor,  and  by  some  passive  compo- 
nents,  results  in  being  fully  sufficient  to  realize  the 
required  amplifier,  detector  and  threshold  compara- 
tor  functions;  furthermore,  due  to  the  circuit  sim- 

40  plicity,  it  is  avoided  the  necessity  of  providing  the 
adjusting  trimmer,  for  compensating  the  variability 
of  the  characteristics  of  the  playing  components;  it 
can  be  stated  that  obviously  a  technical  prejudice 
had  existed,  that  has  prevented  since  now  the 

45  designers  to  recognize  that  a  single  transistor  is 
sufficient  for  the  needs. 

With  reference  to  figure  1  ,  wherein  the  diagram 
of  the  control  device  of  a  laundry  washing  machine, 
of  known  type,  is  represented,  four  transistors  (TA, 

50  TB,  TC,  TD),  one  diode,  fifteen  resistances,  three 
capacitors  and  one  adjusting  trimmer  can  be  noted, 
for  a  total  of  twenty-four  components. 

In  figure  2,  the  diagram  of  the  control  device  of 
a  laundry  washing  machine,  according  to  invention, 

55  is  represented. 
As  it  can  be  seen  from  figure  2,  the  circuit 

according  to  invention  includes  only  one  transistor 
(T1),  five  resistances  and  three  capacitors,  for  a 

2 
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total  of  nine  components. 
Both  the  circuits  are  connected  between  pin  16 

and  pin  7  of  the  integrated  circuit  TDA  1085C,  that 
realizes  the  motor  speed  control  functions. 

For  further  information  on  the  way  of  operating 
of  such  an  integrated  circuit,  reference  can  be 
made  to  the  "Data  Sheet"  published  by  the  manu- 
facturer. 

As  already  said,  on  pin  16  a  d.c.  signal  (control 
signal)  is  present,  onto  which  an  alternated  signal 
(ripple)  is  overlapped,  whose  amplitude  is  propor- 
tional  to  the  entity  of  the  uneven  distribution,  said 
alternated  signal  being  detected  starting  from  the 
modulation  present  in  the  signal  generated  by  a 
tachometric  dynamo,  also  not  represented  in  the 
figures,  keyed  on  the  motor  shaft,  said  modulation 
being  caused  by  the  decelerations  and  accelera- 
tions  of  the  washing-machine  drum,  caused  by  the 
eccentricity  of  the  uneven  distributed  load.  Such 
alternated  signal  represents  the  input  signal  of  the 
active  block  represented  in  figure  2. 

The  output  of  the  active  block  1  acts  on  pin  7 
of  said  integrated  circuit,  reducing  the  motor  speed 
whenever  the  signal  exceeds  a  determined  thresh- 
old  level. 

The  transistor  T1  of  the  active  block  1  accord- 
ing  to  invention  is  a  silicon  transistor  of  the  type  N- 
P-N  (for  example  BC  238,  or  BC  338,  or  BC  550) 
and  does  not  operate  in  linear  conditions,  but  in 
on/off  conditions,  i.e.  it  operates  simply  as  a  switch; 
the  comparator  function  is  assured  due  to  the  char- 
acteristic  of  a  silicon  transistor  to  enter  in  conduc- 
tion  when  its  base  is  excited  with  a  signal  greater 
than  about  600  millivolts. 

The  amplification  function  is  included  in  the 
natural  functioning  of  a  transistor,  when  the  transis- 
tor  conducts,  i.e.  when  the  above  indicated  thresh- 
old  is  passed. 

The  input  signal  is  taken  from  pin  16  of  the 
integrated  circuit  TDA  1085C,  by  means  of  a  signal 
divider,  represented  by  two  resistances  R1  and  R2, 
that  ensures  the  correct  signal  amplitude,  i.e.  the 
correct  intervention  threshold  of  the  transistor;  the 
signal  pass  then  through  a  differentiating  circuit, 
formed  by  C1  and  R2,  for  allowing  the  passage  in 
the  direction  of  the  base  of  the  transistor  of  the 
sole  alternate  component  of  the  signal,  which  is 
that  whose  amplitude  is  proportional  to  the  uneven 
distribution. 

It  has  been  experimentally  verified  that  the 
normal  tolerances  of  R2  and  C1  (-20%,  +50%)  do 
not  represent  a  critical  factor  (the  threshold  re- 
mains  included  between  deviation  values  of  15%  in 
more  or  in  less). 

Also  the  gain  tolerances  of  the  transistor  are 
not  critical  (transistors  with  values  of  Hfe  from  a 
minimum  of  53  to  a  maximum  of  363  have  been 
tested,  with  negligible  variations  of  intervention;  in 

fact  the  value  of  Hfe  influences  the  speed  but  not 
the  intervention  threshold,  that  it  is  instead  bound 
up  to  the  conduction  threshold,  which  has  good 
repeatability  characteristics). 

5  The  output  of  the  active  block  according  to 
invention  is  practically  of  the  type  "open  collector", 
due  to  the  high  value  of  the  resistance  R4,  and  is 
connected  to  the  cited  pin  7  of  the  integrated 
circuit  TDA  1085C. 

io  The  characteristics  of  the  described  washing 
machine  are  clear  from  the  given  description  and 
from  the  annexed  drawings. 

From  the  given  description  are  also  clear  the 
practical  advantages  of  the  washing  machine  object 

is  of  the  present  invention. 
In  particular  the  described  washing-machine  al- 

lows  for  obtaining  a  noticeable  reduction  of  costs  if 
compared  to  those  known,  provided  that  it  is  able 
to  carry  out  with  a  single  transistor  three  functions. 

20  It  is  clear  that  many  changes  are  possible  for 
the  man  skilled  in  the  art,  to  the  washing  machine 
described  as  an  example,  without  departing  from 
the  novelty  principles  inherent  to  the  invention;  all 
the  components  shown  can  be  replaced  with  tech- 

25  nical  equivalent. 

Claims 

1.  Washing  machine,  in  particular  a  laundry 
30  washing  machine,  comprising  a  drum,  in  which 

the  garments  to  be  washed  are  placed,  made 
to  rotate  by  means  of  an  electric  motor,  sup- 
plied  by  a  control  device,  including  an  active 
control  block,  comprising  a  signal  amplifier  cir- 

35  cuit  and  a  threshold  comparator  circuit,  that  in 
presence  of  an  uneven  distribution  of  the  load, 
provides  for  reducing  the  rotation  speed  of  the 
drum,  characterized  in  that  said  active  block  is 
realized  with  a  single  transistor  (T1). 

40 
2.  Washing  machine,  according  to  claim  1, 

characterised  in  that  said  transistor  (T1)  of  the 
active  block  does  not  works  in  linear  con- 
ditions,  but  in  on/off  conditions,  i.e.  it  operates 

45  simply  as  a  switch. 

3.  Washing  machine,  according  to  claim  1, 
characterised  in  that  the  comparator  function  is 
assured  due  to  the  characteristic  of  a  transistor 

50  (T1)  to  enter  in  conduction  when  its  base  is 
excited  with  a  signal  greater  than  a  defined 
threshold  (600  millivolts). 

4.  Washing  machine,  according  to  claim  1, 
55  characterised  in  that  said  transistor  is  a  silicon 

transistor  (T1). 

3 
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5.  Washing  machine,  according  to  claim  1, 
characterised  in  that  the  input  signal  of  for  said 
active  block  is  taken  from  a  pin  (16)  of  an 
integrated  circuit  (TDA  1085C)  that  realizes  the 
function  of  controlling  the  motor  speed,  by  5 
means  of  a  signal  divider  (R1.R2),  that  assures 
the  correct  signal  amplitude,  i.e.  the  correct 
intervention  threshold  of  said  transistor  (T1). 

6.  Washing  machine,  according  to  claim  5,  10 
characterised  in  that  said  input  signal  reaches 
to  the  control  electrode  of  said  transistor  (T1) 
through  a  differentiating  circuit  (C1.R2),  for  al- 
lowing  the  passage  in  the  direction  of  said 
electrode  of  the  sole  alternate  component  of  is 
the  signal. 

7.  Washing  machine,  according  to  claim  5, 
characterised  in  that  said  divider  is  represent- 
ed  by  two  resistances  (R1.R2).  20 

8.  Washing  machine,  according  to  one  or  more  of 
the  previous  claims,  characterised  in  that  said 
transistor  (T1)  is  connected  in  common  emitter 
configuration.  25 

9.  Washing  machine,  according  to  claim  5, 
characterised  in  that  the  output  of  said  active 
block  is  connected  to  a  pin  (7)  of  said  control 
integrated  circuit  (TDA  1085C),  which  is  in  30 
particular  of  the  TDA  1085C  type. 

10.  Washing  machine,  according  to  claim  1, 
characterised  in  that  said  transistor  (T1)  of  the 
active  block  also  carries  out  the  function  of  35 
detector  circuit. 

40 
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