
2137232 AGITATING TYPE WASHING MACHINE    BACKGROUND OF THE INVENTION This
invention relates to an agitating type washing machine inwhich an agitating
wheel is driven to operate reciprocally in opposite directions by a drive
motor. 5     In an agitating type washing machine, an agitating wheel
disposed in the center of a bottom of the machine is reciprocally rotated
within a predetermined angle to effect intended washing operations, as
widely known in the art. Conventionally, in order to effect such a
reciprocal motion, 10 such an agitating type washing machine includes a
gearing, a link mechanism,. and so on, by way of which rotation of a motor
is transmitted to an agitating wheel. Thus, an agitating type washing
machine is applicable particularly to a large valume washing machine.
However, since a mecha- 15 nism for producing a reciprocal motion therein
is complicat- ed and is thus expensive in cost, it is difficult to employ
such a mechanism for a small washing machine. In recent years, in order to
introduce an agitating type into a smallwashing machine, an agitating type
washing 20 machine has been proposed in which a motor is directly
controlled to run in opposite directions using a timer and so on to
reciprocally rotate an agitating wheel. This system only necessitates
control of duration of energization of a motor and thus can be produced
advantageously at a 25 low cost.  However, it is disadvantageous in that
reciprocal angular rotations of an agitating wheel will not be held
constant depending upon variations in an amount of the wash- 



ing, a voltage of a power supply, and so on, thus preventing sufficient
performance of functions inherent to the agitat-    -3- ing type. In
particular, since this system is a timing control- ling system which
utilizes a timer, an interval of time from interruption of energization of
a motor to actual stopping 5 thereof is long when the machine is run either
without a load, that is, without any washing, or with a little wash- ing.
On the contrary, when the machine has a large amount of washing to wash,
such washing acts to brake the motor and hence the motor is stopped in a
reduced interval of time. 10 Accordingly, if an interval of time required
to stop a motor of the machine is determined for no load running of the
machine which provides a maximum interval of time for stop- ping, then when
there is a large amount of washing, some wasteful time will appear before
the machine is run in the 15 opposite direction after deenergization of the
motor, resulting in deterioration in efficiency of washing. Further, since
durations of energization of a motor are held constant, angular rotation of
an agitating wheel will be large when there is a little washing, but on the
contra- 20 ry., when the machine has a large amount of washing, angular
rotation of the agitating wheel will be small. Thus, the system is
disadvantageous in that it presents characteris- tics which are reverse to
those required for such a washing machine. Accordingly, if it is intended,
in such conditions, 25 to wash a given amount of washing, then when there
is no water in a washing tank, that is, upon no load running of 



the machine, the agitating wheel may rotate in several rotations and thus
there may possibly be a danger of a hand of a man or the like being caught
by the agitating-wheel. 30 A system has also been proposed in which a
plurality of water flows are determined in prior in accordance with amounts
-4- of washing and one of such water flows may be selected by means of a
push button switch or the like each time the machine is used, in order to
prevent damage to a cloth by washing.   But, in this system, the amount of
5     washing- must be measured accurately each time the machine  is  used.
However,  such  measurement  is troublesome and hence is actually effected
with the eye, resulting in sufficient attainment of performance of the
washing machine.   Besides, it is also 10    disadvantageous in that, if an
operator inadvertently forgot to selectively set a water flow, the clothing
might be damaged. A further system has-also been proposed in which a number
of controlled time intervals are provided in 15    accordance with amounts
of washing and are changed over to wash a given amount of washing.   But,
this system is also disadvantageous in that it is accompanied by a
complicated control. The present invention has thus been made in 20
consideration of the circumstances as described above, and it is an object
of particular embodiments of the invention to provide an agitating type
washing machine in which angles of rotation of an agitating wheel are 



varied in accordance with amounts of washing and which 25    can eliminate
a loss of time which may appear upon changing over of running of the
machine from one to the other direction or vice versa when the machine has
a large amount of articles to wash. It is another object of the invention
to provide an    agitating type washing machine which can control to attain
a constant or uniform angle of reciprocal rotation of an agitating wheel to
improve reliability of washing perfor- mances of the machine. 5      It is
a further object of the invention to provide an agitating type washing
machine wherein two different angles of rotation of an agitating wheel for
no load running and running under a load which are both equal to or less
than 360 degrees are set in prior by means of a controller com- 10 posed of
an operating processing device, a memory, and so on, and they are
automatically changed over for no load running and for running under a load
in response to an angle signal detected by   means for detecting an angle
of rota- tion of the agitating wheel so as to prevent a hand of a man 15 or
the like from being caught by the agitating wheel, where- in, taking notice
of a fact that a travel of the agitating wheel by inertia after
deenergization of a motor is substan- tially in proportional relationship
to an amount of articles to be washed, the motor is reversed after the
agitating 20 wheel has been stopped so that an angle of rotation of the
agitating wheel which moves by inertia is made relatively large when there
is a small amount of articles to be washed whereas such an angle is made
relatively small when there 



is a large amount of articles to be washed, and wherein a 25 period of time
for a reciprocal motion of the agitating wheel is varied depending upon an
amount of articles to be washed so that the optimum number of reciprocal
motions may be automatically set in accordance with the amount of articles
to be washed.    - 6- BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a
sectional view showing an embodiment of an agitating type washing machine
of the present invention; 5          Fig. 2 is a sectional view taken along
the line A-A of the Fig. 1; Fig. 3 is a schematic diagram showing a control
system for the arrangement of Fig. 1; Fig. 4 is a flow chart showing the
operation of 10    the arrangement of Fig. 1 and particularly of the
control system of Fig. 3; Fig. 5 is a flow chart showing another manner of
control; Fig. 6 is a flow chart showing a further manner of 15    control;
Fig.  7 is  a sectional  view showing  another embodiment of the washing
machine;    -7 Fig. 8 is a sectional view taken along the line 



A-A of Fig. 7; Fig. 9 is an enlarged partially cutaway perspective view
showing a rotation angle detector; 5          Fig. 10 is a sectional view
showing a further embodiment of the washing machine; Fig. 11 is a sectional
view taken along the line A-A of Fig. 10; Fig. 12 is a perspective view
showing another 10    embodiment of a rotation angle detector; Fig. 13 is a
sectional view similar to Fig. 10; Fig. 14 is a sectional view taken along
the line A-A of Fig. 12; and Fig. 15 is an enlarged partially cutaway view
15    showing a rotation angle detector secured to the motor shaft.
DETAILED DESCRIPTION OF THE EMBODIMENT An embodiment of the present
invention will now 'be described with reference to the accompanying
drawings. 20    Referring to Figs. 1 and 2, a washing tank 2 is secured
within the outer housing 1 of a washing machine and articles are washed in
the washing tank 2.   A main shaft 3 is mounted water-tight in the center
of a bottom of the washing tank 2 and is supported for 25    rotation by
means of a main shaft bear..............    -8- ing 4. An agitating wheel 5
is mounted on the main shaft 3 within the washing tank 2, and a pulley 6 is
mounted at a bottom end of the main shaft 3 and has a plurality of de-
tection holes 7 for detection of  a rotational angle of the 



5 agitating wheel 5 perforated in a predetermined spaced relationship along
a circular line therein (Fig. 2). A rotational angle detector 8 includes a
light emitting section 9 and a light receiving section 10 which receives,
at a position of a detection hole 7 of the pulley 6, a beam 10 of light
projected from the light emitting section 9 and produces a number of pulse
signals corresponding to an angle of rotation of the pulley 6 and hence an
angle of rotation of the agitating wheel 5. A washing machine drive motor
11 is mounted on the bottom in the outer housing 1. Another 15 pulley 12 is
mounted on the motor 11. A belt 13 inter- connects the pulleys 6 and 12.
Rotation of the motor 11 is thus transmitted to the agitating wheel 5 by
way of the pulleys 6 and 12 and the belt 13. Fig. 3 shows a control system
for the arrangement of 20 Figs. 1 and 2, and a control circuit 14 includes
a memory 15, an operating processing device 16,  an input control 17 and an
output control 18.  A power source is connected to the control circuit 14
by way of a switch 19. Detection signals representative of an angle of
rotation of the 25 agitating wheel 5 detected by the rotational angle
detector 8 are inputted to the control circuit 14 through the input control
17 and are operated and processed by the memory 15 and the operating
processing device 16. A signal produced as a result of such processing is
applied as a control 30 signal to the motor 11 through the output control
18 so as to rotate the motor 11 in a clockwise or counterclockwise    -9-
direction in accordance with the output signal. 



Fig. 4 is .aflow chart which indicates operations of the arrangement and
particularly of the control system thereof as described above. A step 100
is a rotational 5 direction flag setting step at which a flag is set which
represents a running direction of the motor 11, and next step 101 is a
rotational angle setting step for setting an angle of rotation of the
agitating wheel 5 (an angle over which the motor is energized). Thus, at
step 101, the 10 number of pulses N corresponding to an angle of rotation
is set, and this value is stored in a register X at next step 102.
Subsequent step 103 is a rotational direction dis- criminating step for
discriminating a rotational direction of the motor 11, and step 106 is a
counter step for count- 15 ing an angle of rotation of the agitating wheel
5 (the number of pulses from the rotational angle detector 8), and the
count is inputted to a register T. Step 107 is a com- paring step at which
the angle of rotation of the agitating wheel 5 is compared with the preset
value N in order to 20 determine if the former reaches the latter, step 109
is a stopping discriminating step at which it is discriminated that pulse
signals from the rotational angle detector 8 are terminated and hence the
agitating wheel 5 is stoppted, and step 110 is a rotational direction
setting step at which 25 a direction of rotation of the motor is set.
Operations of the arrangement as described above will now be described. At
first, washing or articles to be washed, water and a cleanser are put into
the washing tank 2, and the power switch 19 is switched on. At step 100, 30
the flag F is set to 1 so as to provide for rotation of the    



-10- motor in a clockwise direction, and at next step 101, a pulse number N
representative of an angle over which the agitating wheel 5 is to be
rotated is set and the value is put into the register X at subsequent step
102. Since F=l 5 at the rotation direction discriminating step 103, control
advances to step 104 so that the motor 11 is rotated in the clockwise
direction thereby to rotate the agitating wheel 5 in the clockwise
direction through the pulley 6 to thus begin washing operations.  At the
same time, pulse signals 10 are produced from the rotational angle detector
8. The pulse signals are counted at the counter step 106 and are placed
into the T register, and at next step 107, contents of the register T and
the register X are compared with each other, and if T<X, control goes back
to step 103 to continue 15 clockwise rotation of the motor 11.  On the
contrary, if T>X, then the motor 11 is deenergized at step 108.  At next
step 109, it is detected that there is no pulse signal received from the
rotational angle detector 8, thereby con- firming stopping of the agitating
wheel 5 which has continu- 20 ed its rotation due to an inertia force
thereof. Then, since F=1 at step 110, control advances to step 11 at which
the flag F is set F=0 and then returns to step 103.  Since F=0 now, control
advances to step 105 at which the motor 11 initiates its rotation in the
counterclockwise direction. 25 The program will now proceed in a similar
manner as for the clockwise rotation of the motor 11.  In this way, the
agi- tating wheel 5 will repeat its reciprocal rotational move- ment to
continue washing operations until  the power switch 19 is switched off. 30
Fig. 5 is a flow chart showing another manner of control. In this figure,
reference numerals 100 to 113 



-11- designate the same step as those of Fig. 4 and reference numeral 120
designates a counter step, and reference numerals 122 and 123 designate
angle comparing steps at which an angle of rotation before the agitating
wheel 5 is 5 stopped is compared with a reference angle of rotation.
Further, reference numerals 124, 125 and 126 designate each an operating
step at which the reference angle is added to or subtracted from the angle
of rotation of the agitating wheel 5, and a result of any such operation is
placed into 10 the X register so as to control energization of the motor 11
to coincide the angle of rotation with the reference angle or rotation.
Upon starting a washing operation, artilcles to be washed, water and a
cleanser are charged into the washing 15 tank 2, and the power switch 19 is
switched on. Then, at step 100, the flag F is set to 1 for clockwise
rotation of the motor 11, and at step 101, the number N of pulses cor-
responding to a reference angle of rotation of the agitating wheel 5. The
value X is stored in the X register at step 20 102.  At step 103, it is
determined if the motor 11 is to rotate in the clockwise or
counterclockwise direction, and if F=1 here, it is determined that the
motor 11 is to rotate in the clockwise direction. As a result, at
subsequent step 104, the motor 11 thus begins to rotate in the clockwise 25
direction. The pulley 6 is thus rotated by the motor ll to rotate the
agitating wheel 5 whereupon a pulse signal is produced from the rotational
angle detector 8. At next step 106, the pulse is counted by the counter,
and the count is 



put into the T register. At step 107, the contents of the 30 T register and
the X register are compared with each other, and if T<X, then control goes
back to step 103 to continue    -12- the clockwise rotation of the motor
11.  On the contrary, if T>X, that is, when the angle or clockwise rotation
of the agitating wheel 5 comes equal to or exceeds the refer- ence angle of
rotation, control advances to step 108 at 5 which the motor 11 is
deenergized. The motor 11 thereafter continues its clockwise rotation due
to its inertia, and meanwhicl at step 120, pulse signals are further
counted and the count is put into the T register. At step 109, it is
determined from the presence or absence of pulse signals 10 if the
agitating wheel 5 is actually stopped or not, and when the agitating wheel
5 is not yet in a stopped condition, then control goes back to step 120 to
continue a counting operation of such pulse signals. When it is determined
that the agitating wheel 5 is- in a stopped condition, then zero 15 is put
into the X register at step 121. At next step 122, the pulse number N
representative of the reference angle of rotation which is preset. at step
101 and the pulse number T representative of the angle of actual rotation
are compar- ed with each other, and when T>N, control goes to step 124 20
which is an operation processing step at which the number of pulses (T-N)
corresponding to an angle by which the actual angle of rotation exceeds the
reference angle is calculated, and a value of the reference rotational
angle pulse number N less (T-N) is put into the A register. On 25 the other
hand, when T=N, then control goes from step 123 



to step 136 at which the pulse number N is placed into the X register.
Further, if T<N from some reason, then control goes from step 123 to step
125 at which the shortage pulse number (N-T) is calculated, and the value
(N-T) added by the 30 pulse number N is placed into the X register.  Then,
at next step 110, it is determined that F=l, and accordingly control goes
to step 111 at which the rotational direction flag F    -13- for the motor
11 is reset to zero.  Then at next step 113, the T register is also reset,
and control goes back to step 113. Since F=0 now, contorl advances from
step 103 to step 105 at which the opposite counterclockwise rotation of the
5 motor 11 is started to rotate the agitating wheel 5 in the
counterclockwise direction. The program will thereafter proceed in a
similar manner as for the clockwise rotation of the motor 11. As a result,
the agitating wheel 5 repeats reciprocal rotations until the power switch
19 is switched 10 off to complete washing of the articles to be washed.
Thus, in the present embodiment, a surplus or deficit of an angle of actual
rotation relative to a reference angle of rotation of the agitating wheel 5
in a rotation in one of clockwise and counterclockwise directions is
compensated 15 in a rotation of the same in the other direction, as
describ- ed above. As a result, angles of reciprocal rotation of the
agitating wheel 5 in opposite directions are held substan- tially uniform,
thereby eliminating irregular washing per- formances to improve reliability
of washing performances of 20 a washing machine. Fig. 6 is a flow chart
showing a further embodiment of 



the present invention in which an angle of rotation of the agitating wheel
during no load running of the machine is smaller than that during running
under a load, and changing 25 over between no load running and running
under a load is effected automatically in response to a detection signal as
described above. In the embodiment, the motor is reversed after the
agitating wheel has stopped, an angle or rotation of the agitating wheel is
held in any case less than 360 3o degrees including rotation by inertia,
and a period of time    - 14 - required for a reciprocal motion of the
agitating wheel is changed in accordance with an amount of articles to be
washed, utilizing a difference in rotation by inertia. 5          Referring
to Fig. 6, step 200 is a step at which a no load running flag is set in
order that a washing running may be effected by all means under no load to
enable detection of a load to be effected upon starting of running of the
machine.   Step 201 is a step at 10    which a rotational direction flag
for the motor 11 is set.    Step 202 is a step for setting an angle of
rotation of the agitating wheel for no load running (running in a condition
in which there is no water nor any article in the washing tank 2), and thus
at step 15    202, the number of pulses N1 is set corresponding to a
required angle of rotation of the agitating wheel 5 in a no-load condition.
Then at next step 203, the value N1 is placed into the register X1.   Step
204 is a step for setting an angle of rotation of the agitating wheel 



20    during running a load, and at step 204, a number of pulses N2 is set
corresponding to a required angle of rotation of the wheel  under load,
which value is inputted, at step 205, into a register X2 in a similar
manner as in the case of no load running.   Step 206 is 25    a step at
which a direction of rotation of the motor 11 is changed over.   Step 209
is a counter step at which an angle of rotation of the agitating wheel 5
(the number of pulses) upon energization of the motor 11 is counted, and at
step 214, an angle of rotation of the 30    agitating wheel 5 is counted
while the agitating wheel 5 rotates by its own inertia after the motor 11
has been deenergized, such counts being placed into the T register; a sum
total of both counts represents an angle of actual rotation of the
agitating wheel 5. 35    Step 210 is a load changing over step at which an
angle    -15- of rotation of the agitating wheel 5 (duration of
energization of the motor 11) is changed over between for no load running
and for running under a load, and at. steps 211 and 212, angles of rotation
are compared. 5     Step 215 is a stopping discriminating step at which it
is discriminated that the agitating wheel 5 has been stopped upon the basis
of the fact that there is no pulse signal received from the rotational
angle detector 8, and steps 218-220 are steps at which a 10    direction of
rotation of the motor 11 is set.   Since inertial rotation is larger under
no load the no-load running rotational angle set value N1 and the load 



running rotational angle set value N2 have a relation N1<N2.   The set
value N1 is determined such that the 15    angle of rotation of the
agitating wheel 5 including rotation by inertia upon no load running is
smaller than 360 degrees and is greater than an angle of rotation
corresponding to -the rotation angle set value N2.   On the other hand, the
set value N1 is determined 20    such that the angle of rotation of the
agitating wheel 5 including rotation by inertia upon running under load is
smaller than the angle of rotation corresponding to the set value N2.
Further,  the set value N2 is determined such that the angle of rotation of
the 25    agitating wheel 5 including rotation by inertia upon running
under a load does not exceed 360 degrees. Now, operations of the
arrangement as described just above will be described.  At first, articles
to be washed, water and a cleanser are put into the washing 30    tank 2
and the power switch 19 is switched on.   Then, at step 200, the no load
running flag Fl is set to 1, and at step 201, the running direction flag F2
is set to 1 (for clockwise rotation).   At step 202, the no load running
rotational angle N1 of the agitating wheel 35    5 (duration of
energization of the.....................    -16- motor 11) is set, and at
step 203, the value N1 is put into the register X1.  At next step 204, the
load running rota- tional angle N2 (duration of motor energization) is set,
and at step 205, the value N2 is put into the register [err] 5 thus
completing initialization of the system. 



Then, control goes to step 206, at which [err] is determined so that
control further goes to step 207 at which the motor 11 is rotated in the
clockwise direction to rotate the agitating wheel S clockwise, theus
starting a washing 10 operation.  At the same time at step 209, an angle of
rota- tion of the agitatingwheel 5 is detected by means of the rotational
angle detector 8 and a pulse signal is added to the register T from the
detector 8. At the load changing over step [err] is determined, and hence,
control goes 15 to the no load running rotational angle discriminating step
211 at which the count of the register T is compared with the count of the
register X1. Here, when [err] that is, when the agitating wheel 5 does not
yet reach the  preset angle, control goes back to step 206 to continue the
clock- 20 wise rotation of the motor 11.  On the contrary, when [err] that
is, when the agitating wheel 5 reaches the present angle, control goes to
step 213 at which the motor 11 is deenergized.  As a result, the agitating
wheel 5 enters rotation by inertia while an angle over which the agitating
25 wheel 5 further rotates is added to the register T at step 214.  Such
counting is continued until the agitating wheel 5 is stopped. The angle of
rotation of the agitating wheel 5 by inertia is large when there are a
small amount of articles to be washed, and on the contrary when there are
30a large amount of articles to be washed, it is small.  Thus, the angle of
rotation of the agitating wheel 5 varies    -17- substantially in
proportional relationship to the amount of articles to be washed, and as a
result, the number of reci- 



procal motions of the agitating wheel 5 per minute varies automatically.
Then at next stopping discriminating step 215, it is confirmed that the
agitating wheel 5 has been stopped upon the basis of the fact that there is
no more pulse signal received from the rotational angle detector 8, and at
step 216, a load condition is determined. Since now a washing 10 operation
is proceeding and the machine is actually under a load, an angle of
rotation by inertia is relatively small and thus [err].  As a result, it is
determined that the machine is running under a load (that is, during
washing) at step 216, and at next step 217, the flag [err] is reset to
zero. 15 Since [err] at subsequent motor rotational direction setting step
218, control goes to step 219 at which the flag F2 is cleared, and at step
221, the register T is reset to zero whereafter control goes back to step
206. Since now [err] at step 206, control goes to step 208 at which the
motor 11 20 begins its counterclockwise rotation to rotate the agitating
wheel 5 in the counterclockwise direction. At step-209, the number of
pulses corresponding to an angle of rotation of the agitating wheel 5 is
put into the register T, and then, since [err] at next step 210,. control
goes to step 212 25 at-which, since the washing machine is now under a
load, the machine is rotated over a greater angle than during no load
running. The program will thereafter proceed in a similar manner as for the
clockwise rotation of the machine. Thus, the agitating wheel 5 will repeat
its reciprocal motions 30 to continue its washing operations until the
power switch 15 is switched off.    



-18- Thus, the washing machine positively utilizes rotation by inertia of
an agitating wheel such that the agitating wheel is rotated in a reverse
direction after rotation thereof in one direction has been stopped and, in
consider- 5 ation of a difference in rotation by inertia depending upon an
amount of articles to be washed, a period of time for a reciprocal motion
of the agitating wheel is changed in accordance with an amount of artilces
to be washed so as to cause water flows appropriate for the amount of such
arti- 10 cles to be automatically produced, thereby preventing damage to
cloths of such articles.  Further, an angle of rotation of the agitating
wheel or duration of energization of a motor during no load running in
which relatively large rotation by inertia is involved is made smaller than
that 15 during running under a load while changing over between no load
running and running under a load is automatically effected in response to a
detection signal from a rotational angle detector, whereby an angle or
actual rotation of the agitating wheel can be controlled less than 360
degrees. 20 Accordingly, a hand of a man or the like can be prevented from
being caught by the agitating wheel and articles being washed are prevented
from being entangled with each other. In this way, a washing machine of a
high safety and of a high quality can be provided. 25      However , in the
embodiments as described above, the duration of energization of the motor
for the clockwise rotation is equal to that for the counterclockwise
rotation. Accordingly, in the case of a washing machine which includes
reduction gears, it is disadvantageous in that force trans- 30 mitting
portions of power input and output sides (contact portions) are normally
limited to respective particular 



-19- ranges and hence wear at such portions is relatively greater than that
at other portions, thus shortening the life of the reduction gear
mechanism. Description will now be given of another example 5     of
detecting means which can be applied to the present invention. While an
example is shown in Fig. 1 in which the pulley 6 has a plurality of holes 7
perforated therein for detection of an angle of rotation and is interposed
10    between the light emitting means 9 above and the light receiving
means 10 below, alternatively an independent detection disk 25 may be
provided at an end portion of the main shaft 3, as.................    -20-
shown in Figs. 7 to 9. Referring to Figs. 7 to 9, the detection disk 25 is
made of a magnetic material such as iron which has alternate teeth 26 and
recesses 27 formed in a 5     predetermined  spaced  relationship  around
an outer periphery thereof for detecting an angle of rotation of the
agitating wheel 5.   The detection disk 25 is secured to the main shaft 3.
Reference numeral 8 designates an angle detector which includes a magnetic
10    resistor element 9 and a permanent magnet 10 fixedly disposed in a
spaced relationship by a predetermined 



distance from each other and also from a radial end of the detection disk
25.   A predetermined voltage is applied to the magnetic resistor element
9.   As 15    commonly known in the art,  the magnetic resistor element 9
has an electric resistance which varies in response to the intensity of a
magnetic field, and the direction of a magnetic field varies in response to
presence and absence of a recess 27 of the disk 25. 20    As a result, as
the detection disk 25 which is a magnetic member is rotated, an electric
current flowing through the magnetic resistor element 9 varies each time a
recess 27 passes thereby.    In the present arrangement, the electric
current is processed 25    electrically such that, as the detection disk 25
is rotated, pulse-like electric signals corresponding to an angle of actual
rotation of the agitating wheel 5 are detected. Reference is now made to
Figs. 10 to 12 which show 30    a further example of detecting means.   The
detecting means includes a similar detection disk 25 to that of Figs. 1  to
9 , but this detection disk 25 has a side wall  section  26  integrally
formed  to  extend substantially perpendicularly in......................
-21- a downward direction from an outer circumferential end thereof.  The
side wall section 26 of the detection disk 25 has a plurality of detection
recesses 27 formed in a cir- cumferentially equally spaced relationship
therein to pro- 5 vide a comb-like configuration to the side wall section
26. 



Reference numeral 8 denotes a rotational angle detector mounted on the
bottom of the washing tank 2 and including a light emittimg element 9 and a
light receiving element 10 disposed in opposing relationship adjacent
opposite sides 10 of the side wall section 26. Thus, when a detection
recess 27 is positioned between the light emitting element 9 and the light
receiving element l0,light from the light emitting element 9 is received by
the light receiving element 10. On the contrary, when a portion of the side
wall section 26 15 other than the detection recesses 27 is positioned
between the light emitting element 9 and the light receiving element 10,
light from the light emitting element 9 is interrupted thereby.
Accordingly, pulse signals which correspond to an angle of rotation of the
agitating wheel 5 are outputted 20 from the light receiving element 10. It
is to be noted that the rotational angle detector 8 of the example
described just above may alternatively be constituted such that the
detection disk 25 is made of a magnetic material such as, for example, iron
and the light 25 emitting element 9 and the light receiving element 10 are
replaced by a Hall element and a permanent magnet, respec- tively. In
particular, a predetermined voltage is applied to the Hall element 9, and
as commonly known in the art, an electric current flowing through the Hall
element 9 30 varies in response to the intensity of a magnetic field due to
a Hall effect, and the direction of a magnetic field varies in response to
the presence and absence of a    -22- recess 27 of the disk 25.   As a
result, as the 



detection  disk  25 which  is a magnetic member  is rotated, an electric
current flowing through the Hall element 9 varies each time a recess 27
passes thereby. 5     The electric current is processed electrically such
that, as the detection disk 25 is rotated to rotate the side wall 26,
pulse-like electric signals corresponding to an Angle of actual rotation of
the agitating wheel 5 are detected. 10         It is to be mentioned that
an angle of rotation can be detected similarly if the Hall element 9 is
otherwise replaced by a magnetic resistor element which has an electric
resistance which varies in response to the intensity of a magnetic field.
15         It is also to be mentioned that, while only the examples of
detecting means which involve detection of an angle of rotation of the
agitating wheel 5 have so far been described, an angle of rotation of the
agitating wheel can otherwise be detected indirectly 20    from detection
of the number of rotations of the motor.   Such an example is illustrated
in Figs. 13  to 15 In this arrangement, a reduction ratio which is
determined by a pulley 6 and a motor pulley 12 is almost 10:1 so that one
complete rotation of a motor 25    will rotate an agitating wheel 5 by an
angle of about. 36 degrees. In the arrangement of Figs. 13 to 15 ,a motor
11 having a high rigidity includes a rotation detector 30 disposed therefor
for detecting the number of rotations 30    of the motor.    The rotation
detector 30 includes a cylindrical permanent magnet 31 fixedly mounted on a
lower end 29' of a motor shaft 29, a generating coil 32 wound in a
cylindri....... 



-23- cal form around an outer periphery of the permanent magnet 31 with a
predetermined air gap left therebetween, and a magnetic shield member 33
disposed in the air gap between the permanent magnet 31 and the generating
coil 32 to parti- 5 ally interrupt a magnetic field of the permanent magnet
31. Since, in the rotation detector 30 having such a construc- tion as
described above, rotation of the motor shaft 29 will rotate the permanent
magnet 31 fixedly mounted thereon, a sinusoidal electric current is induced
in the generating 10   coil 32 in synchronized relationship to rotation of
the permanent magnet 31, as commonly known in the art. The sinusoidal
electric current is processed electrically so that, as the motor 11
rotates, pulse-like electric signals are outputted in synchronism
therewith. In this way, the 15   rotation detector 30 is disposed in the
motor 11 in which most parts are made of metal materials so that rotational
conditions of the motor can be detected directly. This construction thus
assures high accuracy in assembly and high workability and enables accurate
and stabilized 20 detection of rotational conditions of a motor. The
rotation detector 30 which detects the number of rotations of the motor 11
may comprise a cylindrical per- manent magnet secured to the lower end of
the motor shaft 27 and magneto-resistor elements which are disposed around
25 the permanent magnet in spaced relationship therewith.  The elements
serve as detectors which change the resistivity with the changes in the
magnetic strength of the permanent magnet. 



In such an arrnagement the changes in magnetic strength 30of the permanent
magnet corresponding to the rotation of the    -24- motor 11 is detected by
the magnetic resistor element and is subjected to electrical processing to
provide pulse like electrical signals in synchronism with the rotation of
the motor 11. 5     Alternatively Hall elements may be disposed in lieu of
the magnetic resistor elements. In this arrangement, the Hall elements
detect the changes in the magnetic sterngth corresponding-to the rotation
of the motor 11 to generate pulse like electrical signals in synchronism
with 10 the rotation of the motor 11.    -25- CLAIMS 1.   An agitating type
washing machine in which a drive motor is to be run in alternate opposite
directions to rotate an agitating wheel, comprising means for 5
detecting the angle of rotation of said agitating wheel,  control means
responsive to a predetermined value of the detected angle of rotation for
interrupting energisation of said motor and for re-energising said motor in
a reverse direction after 10    rotation of the agitation wheel as a result
of inertia has stopped. 2.   An agitating type washing machine according to



Claim 1, in which said control means controls in response to a detection
signal from said rotational 15    angle detecting means such that the angle
of rotation of said agitating wheel including rotation by energization of
said motor and rotation by inertia is kept substantially constant whether
during running under load or during no load running. 20    3.   An
agitating type washing machine according to Claim 1, in which said control
means controls such that an angle of rotation of said agitating wheel by
energization of said motor during running under no-load is made smaller
than that during running under load and 25    that changing over between
running under no-load and running under load is automatically effected in
response to a detection signal from said rotational angle detecting means.
- 26 - 4.   An agitating type washing machine according to Claim 1 or Claim
3, in which said control means controls rotation of said agitating wheel to
an angle equal to or less than 360 degrees including rotation by 5
energization of said motor and rotation by inertia. S.   An agitating type
washing machine according to Claim 1 or Claim 3, in which said rotational
angle detecting means includes a pulley for transmitting a driving force of
said washing drive motor to said 10    agitating wheel, said pulley having
a plurality of detection holes . perforated therein in a spaced
relationship from eath other by a predetermined 



distance, and a ligh emitting means and light receiving means disposed in
opposing relationship with one of 15    said detection holes positioned
therebetween. 6.   An agitating type washing machine according to Claim 1
or Claim 2, in which said rotational angle detecting means includes a
detection disk secured horizontally to a rotary shaft of said agitating
wheel 20    and having a plurality of detection holes formed in a
predetermined spaced relationship in a planar portion thereof, and
detecting means disposed in an opposing relationship with one of said
detection holes of said detection disk interposed therebetween. 25    7.
An agitating type washing machine according to Claim 6, in which said
last-mentioned detecting means includes a light emitting element and a
light receiving element disposed in an opposing-relationship to each other.
-27- 8. An agitating type washing machine according to Claim 1 or Claim 2,
in which said rotational angl e detecting means includes a detection disk
made of a magnetic material having a plurality of recesses formed 5     in
an equally spaced  relationship  along an outer circumference thereof, said
detection disk being rotated in response to rotation of said agitating
wheel , and detecting means  disposed at a position corresponding to the
recessed portion of said detection 10    disk. 9.   An agitating type
washing machine  according to 



Claim 8, in which said last-mentioned detecting means includes a light
emitting element and a light receiving element disposed in an opposing
relationship to each 15    other. 10. An agitating type washing machine
according to Claim 8, in which said last-mentioned detecting means includes
a magnetic resistor element and a magnet disposed in an opposing
relationship to each other. 11. An agitating type washing machine according
to Claim 8, in which said last-mentioned means includes a Hall element and
a magnet disposed in an opposing relationship to each other. 12.  An
agitating type washing machine according to Claim 8, in which said
detection disk has an outer circumferential end bent substantially
perpendicularly thereto to form a side wall in which a plurality of
recesses of a predetermined width are formed in an equally spaced
relationship from each other.    28 13. An agitating type washing machine
according to Claim 1 or Claim 2, in which said rotational angle detecting
means includes a magnet which rotates in response to rotation of said
agitating wheel, and a 5     detector disposed adjacent said magnet. 14. An
agitating type washing machine according to Claim 13, in which said magnet
is integrally formed on a rotary shaft of said motor. 15.  An agitating
type washing machine according to 10    Claim 13, in which said detector is
a generating coil. 



16. An agitating type washing machine according to Claim .13, in which said
detector is a magnetic resistor element. 17. An agitating type washing
machine according to 15    Claim 1, in which -the operation of said control
means is executed in accordance with the flow chart of Fig.4. 18. An
agitating type washing machine according to Claim 2, in which the operatin
of said control means is executed in accordance with the flow chart of Fig.
5. 20    19.  An agitating type washing machine according to Claim 3, in
which the operation of said control means is executed in accordance with
the flow chart of Fig. 6. 20. An agitating type washing machine
substantially as hereinbefore described with reference to any of Figs. 1 25
to 3; Figs. 1 to it or Figs. 13 to 15.    


