
1,041,705                                         5      the heater circuit
has been cut off, rice boil-  ment of the sleeve 5 is limited by the en-
ing is continued by the heat stored in the  gagement of legs 13 provided at
the lower     cooking pot until the point M  is reached,  part thereof with
engaging slots 7[err] provided     whereat the temperature of the cooking
pot  at the outer casing 7. The top plate 2 pro- 5 and the temperature of
the boiled rice inter-  vided at the top of the guide sleeve 5 is ex- 70
sects with each other. Thereafter, the boiled  posed above the heating
plate 11.     rice is temporarily maintained at 100[err]C. by    The
movable plate 4 is connected to the     the heat accumulated therein and
subjected  end of an operating lever 14 by means of a     to heating with
steam.                      connecting rod 16. The operating lever 14 10
The rice thus cooked is satisfactorily  is adapted to be operated from
outside for 75     digestible in any of the portions in the pot  swinging
movement about portions 15. The     and is most delicious to the taste,
that is to  connecting rod 16 passes through bottom     say, the rice
having [err]-amylose throughout  openings formed in the guide sleeve 5 and
can be obtained.                            the outer casing 7. On the
operating lever 15    As explained in detail in the foregoing,  14, there
are provided an insulated pro- 80     delicious rice can not be obtained
unless  jection 17 on the side of the connecting rod     the heater circuit
is accurately cut off at a  16, and an operating member 18 firmly
temperature in the range wherein the tem-  secured on the end remote from
the con-     perature of the heating plate, hence the  necting rod 16. A
switch 22 for the heater 20  bottom of the cooking pot makes an abrupt  10
comprises a contact carrier plate 20  85     rise (portion C-E in the
figure). In other  which is mounted on the inner end of a pin     words,
too high a temperature will result in  19[err] of a plug socket 19 for
power supply.     scorching and too low a temperature will  The switch 22
is normally closed, but     result in the rice that tastes badly. The
opened whenever the contact carrier plate 25  operating temperature of the
heat-actuated  20 is urged downwardly by the insulated  90     device using
the ferrite element shown in  projection 17 when the permanent magnet 3
Fig. 13 must correspond to the temperature  is tripped away from the
ferrite element 1.     at the end of rice boiling. When incor-  A body
portion of the rice cooking pot     porated in the rice cooking pot, the
heat-  placed on the heating plate 11 is generally 30  actuated device
accurately senses this tem-  indicated at 21, said pot being in close con-
95     perature and can make snap-opening and  tact with the heating plate
11 and the top     snap-closing of the circuit of the electric  plate 2
with its central portion of the     heating wires, whereby delicious rice
can be  bottom.     obtained at all times.                        The
heat-actuated device operates in the 35    The heat-actuated device will be
explained  following manner. When the pot 21 con- 100      hereinunder,
taking the rice cooking pot as  taining rice and water therein is placed on
as example. In Fig. 1, ferrite elements 1  the heating plate 11, the top
plate 2 of the      of Mn-Zn system are mounted in a top  device comes in
close contact with the      plate 2. Permanent magnets 3 are mounted
bottom surface of the pot 21 since the top 40  on a movable plate 4 in
opposition to said  plate 2 exposed on the heating plate 11 is 105
ferrite elements 1. The movable plate 4 is  resiliently supported by the
spring 12. Then,      adapted to be guided vertically within a  the
operating member 18 is pressed down-      guide sleeve 5, the upper open
end of which  wardly. Then, the operating lever 14 swings 



is closed by said top plate 2. A spring 6 is  about the portions 15 and
urges the movable 45  interposed between the top plate 2 and the  plate 4
upwardly by way of the connecting 110      movable plate 4, said spring 6
having a resi-  rod 16 against the resilient force exerted      lient force
that is weaker than the attracting  by the spring 6, until finally the
permanent      force between the ferrite elements 1 and the  magnets 3
fitted on the movable plate 4      permanent magnets 3, but stronger than
the  abut the ferrite elements I provided on the  50  repulsing force
between each other. The  top plate 2. The movable plate 4 is thus 115
guide sleeve 5 is disposed in an outer casing  left as it is attracted to
the top plate 2, since      7, which has the edge of an upper opening  the
resilient force of the spring 6 is less      thereof bent outwardly to form
a mounting  than the attracting force between the ferrite      flange 8 and
a plurality of outwardly and  elements 1 and the permanent magnets 3.  55
upwardly extending flaps 9 formed by cut-    Thus, the end of the operating
lever 14 120      ting open portions of the side wall. The  remote from
the operating member 18 is      outer casing 7 is mounted on a central
open-  kept at the lifted position, and the insulated      ing of a heating
plate 11 having a heater 10  projection 17 fitted on the lever 14 releases
integrally affixed thereto in a manner that  the contact carrier plate 20
of the heater  60  the inner peripheral portion of the central  switch from
the downward pressure to there- 125      opening of the heating plate 11 is
held be-  by close the contacts.  Current therefore      tween the mounting
flange 8 and the flaps  flows through the heater 10 to commence the      9
of the outer casing 7. Said guide sleeve  rice boiling.      5 is
resiliently disposed in the outer casing    At the completion of the rice
boiling, tem-  65  7 by means of a coil spring 12, and move-  perature at
the bottom surface of the pot 21 130       6
1,041,705      makes an abrupt rise. When the tempera-  obtained by the
device. The heat-actuated     ture rise takes place, sudden decrease of the
device has been composed by taking advan-     permeability results in the
ferrite elements  tage of a rapid drop of the attracting force     1 which
have the Curie point immediately  between the ferrite and the permanent
mag- 5  above the ending temperature of rice boil-  net at a certain
temperature. Such heat-     ing. Attraction of the ferrite elements 1 by
actuated device permits the instantaneous     the  permanent magnets  3  is
thereby  opening and closing of the heater circuit     weakened and finally
overcome by the resi-  without any necessity of the displacement     lient
force of the spring 6, which urges the  magnifying mechanism and the
snap-open- 10  movable plate 4 away from the top plate 2.  ing mechanism
usually employed in conven- 75     Downward movement of the movable plate
tional bimetal switches.     4 results in the downward movement of the
Or more precisely, when the attracting     end of the operating lever 14 at
which it is  force between the ferrite and the permanent     connected with
the movable plate 4 through  magnet decreases as temperature rises and 15
the connecting rod 16. At the same time,  finally  a temperature range is
reached  80     the insulated projection 17 urges the con-  wherein the
attracting force makes a sudden     tact carrier plate 20 downwardly to
open the  decrease, a slight temperature variation     switch 22 of the
heater 10 to thereby cut  greatly varies the attracting force. Now, an
off the power supply thereto. This snap-  external force equal to the
attracting force 



20  opening of the switch 22 for the heater 10  during the sudden drop
thereof is applied in  85     is caused by the abrupt and quick tripping
the direction opposite to the direction of the     of the permanent magnets
3 away from the  attracting force.   Then, even though the     ferrite
elements 1 by means of the spring  attracting force is greater than the
external     6 in the vicinity of the Curie point of the  force at a
temperature of t[err]C., a very small 25  ferrite elements 1.
increment of temperature by [err]t[err]C., will 90       As described in
the foregoing, it is pos-  cause the great variation in the attracting
sible to make and break the contacts of the  force.  Therefore, a  point
having  the     heater 10 instantaneously and at an accu-  attracting force
of the same magnitude as     rate operating temperature by the appro-  the
external force is instantaneously passed, 30  priate combination of the
ferrite elements 1,  and the instantaneous opening of the heater 95
permanent magnets 3 and spring 6. Accord-  circuit is thereby rendered
possible. The     ing to results of measurement taken on two  case of
cooling from  a high temperature     ferrite elements of the same
composition, it  likewise follows the course contrary to the     has been
known that the tripping force at  case of the temperature rise and the
heater 35  a temperature far lower than the Curie point  circuit can be
instantaneously closed.  100     is subject to influences of
out-of-flatness of    Moreover, such heat-actuated device can     the
ferrite elements 1 and the magnets 3, and  be  assembled  in  an  extremely
simple     irregularities of properties of these two ele-  manner, and
provides a uniform  control     ments, but the tripping force in the
vicinity  temperature, and yet it is extremely easy to 40  of the Curie
point is almost same for both  determine the control temperature. In other
105     of the ferrite elements which are free from   words, the control
temperature ranging from     irregular behaviours.  This fact indicates
the atmospheric temperature to a tempera-     little influence due to
manufacturing errors  ture of about 500[err]C. can freely be obtained
involved and suitability to mass production.  by varying the rate of
mixture of com- 45  Therefore, the opening temperature of the  ponents
during the shaping of the ferrite 110     heater circuit is little
influenced even when  elements. In the case, for example, of per-     there
is a slight error in the resilient force  colators or egg cookers, the
ferrite elements     of the spring 6. That is, a slight error in  can be
shaped to suit these cooking appara-     the tensile force of the spring 6
appears as  tus. Thus, it is possible to obtain a switch 50  a small
variation in the temperature, and  which can instantaneously open or close
the 115     will not affect the control temperature so  heater circuit at
an optimum  period just     much. The ferrites of approximately same  like
the rice cooking pot referred to above.     compositions, when sintered
under approxi-    Foregoing description has been made to     mately same
condition, show the property as  explain the outline of the apparatus
accord- 55  shown by the curve of Fig. 13 and thus it  ing to the
invention, with particular refer- 120     is easy to obtain the ferrites of
the same  ence to the rice cooking pot by way of an     property.   This is
advantageous for the  example. Now, construction and arrange-
manufacture of switches having a same con-  ment of the apparatus will be
described in     trol temperature.                            more details
in Fig. 2 and succeeding draw- 60    The above description has been made
with  ings.                                       125     specific
reference to the heat-actuated device    In Figs. 2-9, two ferrite elements
1 are     comprising the ferrite elements of MnO   provided on the top
plate 2, and two per-     30%, ZnO 20%  and Fe[err]O[err] 50%, perma-
manent magnets 3 are also provided on the     nent magnets and spring. Now,
the des-  movable plate 4 in opposition to the ferrite 65  cription will be
directed to a general effect  elements 1. A guide rod 23 firmly secured 130



1,041,705                                         7      to the top plate 2
at one end depends from  tion opposite the operating lever 14 as shown
the top plate 2, and passes freely through  in Figs. 8 and 9. Detents 35
are formed     a hole 30 of the movable plate 4 to prevent  on both lower
edges of the member 18, and     the lateral displacement of the top plate
2.  grooves 36 are provided on both inner side 5  The movable plate 4 is
further provided  faces of the member 18. While the end  70     with a
key-hole like opening at the central  edge of the operating lever 14 is
bent up-     portion thereof, said opening comprising a  wardly to form an
abutting flange 37 which     slot 26 for receiving therein a head 25 of
abuts the rear wall of the member 18 when     the connecting rod 16 and a
substantially  the lever 14 is fitted in the member 18. The 10  circular
hole 28 in which the head 25 can  lever 14 is provided with generally
L-shaped  75     rotate. The operating lever 14 is provided  upstanding
portions 38 on both side thereof     at its end with an opening 29 which
has the  for sliding engagement with the grooves 36     same shape and
disposed in the same direc-  of the member 18, and projections 39 ex-
tion as the opening 24. The connecting rod  tending outwardly from both
sides for en- 15  16 is connected to the operating lever 16 in  gagement
with the detents 35 of the member 80     a manner that the upper and lower
heads  18. When, therefore, the lever 14 is forced     25, 27 of the
connecting rod 16 are passed  into the member 18 with the L-shaped por-
into the slots 24 and 29 of the movable  tions 38 fitted in the grooves 36
of the mem-     plate 4 and the operating lever 14, respec-  ber 18, the
lever 14 is guided with its L- 20  tively, then turned to be disposed at
right  shaped portions 38 and projection 39 along  85     angles with the
slots and locked therein.  the grooves 36 and lower edges of the
Subsequently, the two permanent magnets 3  member 18, respectively, until
finally the     are fixed to the movable plate 4 so as to  projections 39
abut the detents 35. By still     cover the both ends of the slots 26.
There-  forcing the lever 14 inwardly into the mem- 25  fore, the
connecting rod 16 is locked from  ber 18, the projections 39 ride over the
de- 90     rotation by being held between the two per-  tents 35 and are
firmly locked by the detents     manent magnets 3, and thus can connect
from  movement. Since, in this case, the     the movable plate 4 to the
operating lever  abutting flange 37 abuts the rear wall of     14 without
any special means such as fix-  the member 18, the operating lever 14 can
30  tures or jigs.                              be securely mounted in the
operating mem- 95        The connecting rod 16 may be engaged  ber 18
without any necessity of special fix-     with the operating lever 14 in a
manner as  tures or jigs.     shown in Fig. 7. A substantially Y-shaped
The switch 22 for the heater 10 is as     hole 31 may be provided at the
end of the  shown in Figs. 10 and 11. A carrier plate 35  operating lever
14, and the lower portion of  41 having a stationary contact 40, an
insulat- 100     the connecting rod 16 is formed as a  ing plate 42, an
insulating ring 43, a terminal     mounting portion 32 of substantially U-
connection plate 44 firmly secured to the     shaped section to suit the
U-shaped portion  insulating ring 43, the carrier plate 20 having     of
the hole 31. The mounting  portion 32  a movable contact 45, an insulating
plate 46 40  is inserted into the hole 31 and subsequently  and a lock
washer 47 are successively 105     straightened out to provide firm
engagement  mounted on the threaded pin 19[err] of the plug     between the
connecting rod 16 and the  socket 19 for power supply and are finally
operating lever 14.                         fastened by means of a
tightening nut 48 to       The ends of the legs 13 of the guide sleeve
form the switch 22. The contacts 40 and 



45  5 are cut in as shown at portions 33. After  45 are normally closed to
supply current to 110     the legs 13 are made to protrude out of the  the
heater 10, but are opened when the     engaging slots 7[err] of the outer
casing 7, the  operating lever 14 is urged downwardly to     portions 33
are bent at right angles with  thereby force the carrier plate 20 down-
the holes 7[err]. This will engage the roots of  wardly by the insulated
projection 17 there- 50  the portions 33 with the slots 7[err] and limit
of. This arrangement does not require any 115     the upward movement of
the guide sleeve 5.  lead wires for connecting the pin 19[err] with
As best shown in Figs. 4a and 4b, the  the carrier plates 41, 20 and the
construc-     portions 33 are cut in slanting relation with  tion can
thereby be greatly simplified.     respect to the longitudinal direction of
the    Now, description will be made with refer- 55  legs 13, and end edges
34 of the legs 13  ence to percolators and egg cookers. Figs. 120
formed by the cut-in portions 33 extend  14-16 show a percolator to which
the inven-     outwardly from the slots 7[err] for providing  tion is
adapted. The percolator comprises     smooth guide of the guide sleeve 5 in
the  a vessel 50 on the bottom of which a heater     vertical direction
with respect to the outer  51 is provided. A  ferrite element 52 is 60
casing 7.                                   mounted on the lower surface of
the bottom 125       The operating lever 14 is mounted in the  of the
vessel 50. A frame member 54 is     operating  member 18 in the following
fitted to the bottom of the vessel 50 by a     manner. The operating member
18 is of a  suitable means. An operating lever 55 is     substantially
box-like shape except that it  swingably supported at the end by the frame
65  is opened at the lower portion and the por-  54 by means of a pivot pin
56, and has a 130        8
1,041,705      permanent magnet 53 mounted at about its  porated therein.
The egg cooker comprises     central portion at a position opposite the  a
boiling pot 70 of substantially cylindrical     ferrite element 52. An
insulated projec-  configuration closed at the bottom.  The     tion 57 is
also mounted on the frame mem-  pot 70 is formed of thin metal sheet having
5  ber 54. An operating button 58 is fitted to  a comparatively small heat
capacity. With- 70     the operating lever 54 at the end remote  in the
boiling pot 70, there are contained     from  the swingably  supported  end
56.  hot water W and an egg mounting member     Carrier plates 59 and 60
for contacts 61 and  72 on which eggs 71 are placed. A heater     62,
respectively, are fitted to the frame  73 is provided on the outer surface
of the 10  member 54 in insulated relationship from   bottom  of the pot
70.  A  heat-actuated  75     the latter, said contacts normally being
switch 74 and the heater 73 are covered by     urged in a closed position.
The insulated  a cover 75 which is coupled to the pot 70     projection 57
provided on the lever 55 is  in a convenient manner. An attachment
disposed opposite the carrier plate 60 and  plug 76 is provided at one
portion of the 15 will not urge the carrier plate 60 whenever  cover 75.
80     the permanent magnet 53 is attracted to the    The heat-actuated
switch 74 is as shown     ferrite element 52. When, however, the fer-  in
Fig. 18, and comprises a substantially     rite element 52 is demagnetized
due to tem-  L-shaped base plate 77 of non-magnetic     perature rise at
the bottom of the vessel 50  material. A resilient plate 80 having a sta- 



20  and the permanent magnet 53 is tripped  tionary contact 79 and a
resilient plate 82  85     away from the ferrite element 52, the insu-
carrying a movable contact 81 are fitted to     lated projection 57 forces
the carrier plate  an upright portion 78 of the base plate 77.     60
downwardly to open the contacts 61 and  At the free end of the movable
resilient     62 to thereby open the circuit of the heater  plate 82, a
grip 83 and a permanent magnet 25  51. In order to normally urge the
operat-  84 are mounted in insulated relationship  90     ing lever 55,
hence the permanent magnet  from the plate 82. Two portions 86 and     53
away from  the ferrite element 52, a  87 extend upright from  both
longitudinal     spring 63 is provided at the portion where  edges of a
horizontal flat portion 85 of the     the lever 55 is swingably supported
by the  base plate 77 in opposition to each other, 30  frame member 54.
Above elements pro-  and a ferrite element 88 is provided on the  95
vided at the bottom of the vessel 50 except  portion 86 so as to oppose the
permanent     the button 58 is totally enclosed by a cover  magnet 84.
Connection terminals 89 and     64 to provide a neat appearance.
90 for the heater 73 are connected to the       The percolator operates in
the following  stationary and movable plate 80 and 81, 35  manner. At
first, the operating button 58  respectively.
l00     is manipulated to permit the attraction of   In general, the white
of an egg begins     the permanent magnet 53 towards the fer-  to solidify
at a temperature of 60[err]C. The     rite element 52 to thereby make the
con-  white becomes completely solid at about     tacts 61 and 62 for flow
of current through  80[err]C. In order to obtain a boiled egg hav- 40  the
circuit of the heater 51. The vessel 50  ing the desired hardness, the
volume of 105     is heated and heat is conducted to the con-  water
supplied to the vessel should be ad-     tent of the vessel 50. In this
case, the com-  justed and heating stopped by accurately     position of
the ferrite element 52 has been  detecting the temperature when the tem-
suitably selected so that the Curie point is  perature in said vessel rises
rapidly from 45  reached when the temperature of the vessel  evaporation of
all the water.        110     50 is elevated as high as a predetermined
When boiling eggs with the cooker ac-     value, or hot water in the lower
portion of  cording to the present invention the amount     the vessel has
been completely fed upwardly  of water necessary to obtain a half or com-
into the upper portion of the vessel. There-  pletely boiled egg and the
egg supporting 50  fore, attraction of the ferrite element 52 by  member 72
on which the eggs are positioned 115     the permanent magnet 53 is reduced
at this  are placed in the boiling pot 70. There-     predetermined
temperature, and the per-  after, a cover (not shown) is placed on the
manent magnet 53 is instantaneously tripped  opening of the pot 70. Then,
the grip 83     away from  the ferrite element 52 by the  is displaced
against the elastic power of 55  action of the spring 63. The insulated
pro-  the resilient plate 82 to contact the ferrite 120     jection 57
forces the carrier plate 60 down-  element 88 with the permanent magnet 84,
wardly to open the circuit of the heater 51.  whereby the stationary
contact 79 and the     Therefore, negative pressure prevails in the
movable contact 81 will be contacting each     lower portion of the vessel
and hot water  other. The heater 73 then heats said pot 60  in the upper
portion of the vessel is drawn  70. Thus, the eggs are cooked by the steam
125     thereinto, in the course of which powder  evaporating from  the
water.  The water     material is percolated.                    evaporates
with the heat and when it is        Fig. 17 shows an embodiment of an egg
completely evaporated the temperature in      cooker according to the
invention, and Fig.  the pot rises rapidly. If this temperature 65  18
illustrates a heat-actuated switch incor-  coincides with the Curie point
of the ferrite 130    



1,041,705                                        9      element 88, the
force between said element  can not be changed once it has been so     88
and the permanent magnet 84 will be  manufactured. Therefore, it is a
matter of     lost. As a result of such loss of force, the  difficulty to
vary the operating temperature     resilient plate 82 returns to the
original  in said heat-actuated devices using such     position by its
elasticity and the contacts  ferrite element. Although said heat-actu- 70
79 and 81 are instantaneously separated  ated devices excellently work at
the accur-     from  each other. Thereby, the heater is  ate temperature by
the abrupt variation of     turned off. Thus boiled eggs having a de-
permeability of the ferrite element, such de-     sired hardness can be
obtained.            vices are adapted to work always at the pre- 10    The
egg cooker shown in Figs. 17 and 18  determined temperature, and the
cooking is 75     operates in the following manner. At first,  limited to a
predetermined degree obtain-     the grip 83 is moved towards the ferrite
able at the specific temperature.  There-     element 88 against the
resilient reaction of  fore, any variation or departure from the     the
movable resilient plate 82 to cause the  predetermined degree of cooking is
a mat- 15  permanent magnet 84 to be attacted to the  ter of impossibility.
80     ferrite element 88. Then, the movable con-    In the rice cooking
pot, for example, rice     tact 81 abuts the stationary contact 79 to  can
be cooked to have a constant degree of     energize the heater 73 for
heating the boil-  boiling at all times by the heat-actuated de-     ing
pot 70. Therefore, hot water W  boils  vice. However, someone may be in
favor 20  to thereby boil the eggs 71. The Curie point  of hard-boiled
rice, and others may be in  85     of the ferrite element 88 is selected to
cor-  favor of soft-boiled rice. It may therefore     respond with the
temperature which will  be necessary to prepare the rice to suit the
give the desired egg hardness. Then, when  taste of each individual person.
Even when     temperature at the bottom of the pot 70 ex-  the
heat-actuated device normally operates 25 ceeds the Curie point, the
ferrite element 88 at a predetermined temperature to open the 90     loses
its ability to be attracted to the per-  switch, the condition of cooked
rice may     manent magnet 84. The movable resilient  vary depending on the
quality of rice or     plate 82 springs back to the original posi-  water.
It may be very advantageous that     tion due to its resiliency, and
instantane-  the heat-actuated device can operate at vari- 30  ously urges
the contact 81 away from the  able temperatures.
95     contact 79 to thereby release the heater 73   Heat-actuated switches
satisfying these     from the energized state.
requirements are illustrated by way of ex-       Although the ferrite
element 88 is heated  amples in Figs. 21-32.     by the ambient temperature
developed by    Referring to Figs. 21 and 22, a ferrite 35  the heater 73
to reach the Curie point, the  element 100 is disposed opposite and made
100     ferrite element 88 may be directly fitted to  to closely abut a
permanent magnet 101.     the bottom of the boiling pot 70. Though  A coil
spring 102 is provided to trip the     the movable resilient plate 82 is
made to  permanent magnet 101 away from the fer-     open the contacts by
its own resiliency, simi-  rite 100. The spring 102 trips the magnet 40
lar effect may be attained by providing a  101 at a point where the ferrite
element 105     suitable spring thereto.                    100 is suddenly
demagnetized as at the       In any of the egg cooker and the perco-  Curie
point, or a point where a force to re-     lator, the composition of the
ferrite element  tain the ferrite 100 with the magnet 101 is 



incorporated  therein  may  be  suitably  lost. 45  selected to provide an
optimum  property    Fig. 23 shows the relation between tem- 110     for
the purpose of cooking intended. That  peratures and retaining forces
between the     is to say, arrangement may be made so  ferrite element 100
and the permanent mag-     that the ferrite element, as in the case of  net
101. Supposing that the ferrite element     the rice cooking pot, reaches
the Curie point  and the magnet have a same length 25 mm. 50  at a certain
temperature for opening the  width 10 mm., and thickness 3 mm., and 115
heater circuit, and there may be obtained  the Curie point of the ferrite
element is in     a curve similar to those shown in Fig. 13.  the vicinity
of 143[err]C. Then, the combina-     In the foregoing, description has been
spe-  tion of the ferrite element 100 and the per-     cifically directed
to the cooking apparatus  manent magnet 101 as shown in Fig. 21 is 55
provided with the heat-actuated  devices  expressed by the relation shown
by the curve 120     wherein the ferrite element, permanent mag-  A of Fig.
23. From this curve, it will be     net and spring are combined with one
an-  seen that a force of the spring 102 of 50     other to trip the
permanent magnet away  grams will trip the permanent magnet 101     from
the ferrite element by the change of  away from the ferrite element 100 at
a tem- 60  permeability thereof. The operating tem-  perature of 143[err]C.
125     perature of these heat actuated devices is   In order to change the
operating tempera-     determined by the composition of the fer-  ture of
143[err]C., it may first be considered     rite element and the action of
the spring,  to change the tripping force. However, this     in which the
Curie point of the ferrite ele-  can be more simply attained by varying the
65  ment is inherent in materials employed and  manner of combination of
the ferrite ele- 130        10
1,041,705      ment 100 and the permanent magnet 101 as  plate 105,
respectively, for guiding vertical     shown in Fig. 22. In this case, the
oppos-  movement of the movable plate 105. A re-     ing areas of the
permanent magnet 101 and  cess 120 having a central hole 119 is pro-
the ferrite element 100 relative to each other  vided on the adjusting
plate 115 at a por- 5  will be half the areas of Fig. 21, and the  tion
opposite the teeth 113. A gear 121   70     relation between temperature
and tripping  having a manipulating head 122 is disposed     forces can be
expressed by the curve B of  in said recess 120 for engagement with the
Fig. 23. When points of the tripping of  teeth 13, and the head 122
protrudes up-     50 grams are sought on the curves A and B,  wardly
through the hole 119. 10  TH and TL will be given, respectively. The    The
adjusting plate 115 is mounted in  75     points TH and TL correspond
temperatures  the casing 112 in a manner that the mount-     of 143[err]C.
and 131[err]C., and a temperature  ing pieces 117 are bent outwardly for
en-     difference of 12[err]C. can thereby be obtained.  gagement with the
inner peripheral portion       Therefore, it will be known that, by vary-
of the guide opening 114, with the resilient 15  ing the opposing areas of
the ferrite element  plate 110 held between the bottom of the  80     100
and the permanent magnet 101, var-  casing 112 and the mounting pieces 117.
ous operating temperatures can be obtained  The resilient plate 110 is
effective to force     That is to say, by varying the degree of  the lower
face of the gear 121 upwardly to 



rotation of the ferrite element 100 relative  retain the gear 121 in the
recess 120, and, 20  to the permanent magnet 101, the operating  at the
same time, to permit unobstructed  85     temperatures can be widely varied
from TH   movement of the casing 112 relative to the     through TL.
adjusting plate 115. The guide legs 116 are       A preferred embodiment of
an adjusting  also effective to guide the vertical move-     means for the
operating temperatures is  ment of the casing 112 relative to cooking 25
illustrated in Figs. 24-28. The adjusting  apparatus when the former is
coupled to  90     means comprises a heat-sensitive plate 103  the latter.
The operating  rod  107 is     which abuts the bottom of a body to be
adapted to open or close the switch (not     heated. Two ferrite elements
104 are pro-  shown).     vided on the inner face of the heat-sensitive
When the head 122 protruding from the 30  plate 103. Permanent magnets 106
are dis-  hole 119 is manipulated by means such as 95     posed opposite
the ferrite elements 104 and  a screw driver to rotate the gear 121, the
fitted on a movable plate 105, which has an  casing 112 is rotated relative
to the adjust-     operating rod 107 secured upright at the  ing plate 115,
and the ferrite elements 104     central portion of the surface remote from
on the heat-sensitive plate 103 are also dis- 35  the magnets 106. A
perforation 108 is pro-  placed. While, the permanent magnets 106 100
vided at a portion adjacent to the peripheral  are held from  rotation by
the guide rod     edge of the movable plate 105. A  coil  118 of the
adjusting plate 115 and remain     spring 109 is interposed between the
heat-  stationary. Therefore, the relative position     sensitive plate 103
and the movable plate  between the permanent magnets 106 and 40  105, and
has a resilient force which is  the ferrite elements 104 is as shown in
Fig. 105     weaker than the attracting force between the  28, and the
opposing areas will become cor-     ferrite elements 104 and the magnets
106,  respondingly smaller than in the original     but sufficient for
tripping the magnets 106  condition wherein they bodily abut with     away
from  the ferrite elements 104 at a  each other. This will result in the
smaller 45  temperature in the vicinity of the Curie  attracting force, and
the operating tempera- 110     point of the ferrite elements 104. An annu-
ture will vary though the resilient force of     lar resilient plate 110,
spring 109 and mov-  the spring 109 remains unchanged.     able plate 105
are housed in a casing 112,    Another embodiment of the adjusting     the
upper open end of which is closed by  means is further shown in Figs.
29-32. 50  the heat-sensitive plate 103. While in the  This embodiment is
substantially similar to 115     bottom of the casing 112, there is
provided  the embodiment of Figs. 24-28, except that     a guide opening
114 having teeth 113 at  a plurality of notches 125 and an adjusting
one portion thereof. An annular adjusting  hole 126 are formed in place of
the teeth     plate 115 is fitted on the outer face of the  113, and the
recess 120 and the gear 121, 55  bottom  of the casing 112. The adjusting
respectively. Therefore, a casing 127, hence 120     plate 115 has a
plurality of guide legs 116  ferrite elements 130 provided on a heat-sen-
on its outer periphery, and a plurality of  sitive plate 129, can be
rotated relative to     mounting pieces 117 extending from the in-  an
adjusting plate 128 by merely feeding one     ner periphery of the bottom
opening there-  notch 125 after another by means such as 60  of in the
direction opposite to the guide  a screw driven inserted through the hole
125     legs 116. A guide rod 118 extends from   126. Permanent magnets 131
are held from     the adjusting plate 115 in the direction of  rotation by
means of a guide rod 132 inte-     the mounting pieces 117 and freely
passes  gral with the adjusting plate 128 and re-     through aligned
perforations 111 and 108  main stationary.  Therefore, the relative 65  of
the resilient plate 110 and the movable  position between the permanent
magnets 130   
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and the ferrite elements 130 is as shown  movable plate having the
permanent mag- 65                   in Fig. 32 just like the case of the
previous  net secured thereon, a spring interposed be-
embodiment. It will be apparent that the  tween the ferrite element and the
magnet,           operating  temperature  can  likewise be  an adjusting
plate disposed on the outer           5  varied.
face of the bottom of the casing in loosely
coupled relation therewith and connected  70                     WHAT WE
CLAIM IS: -                      to the movable plate, said adjusting plate
1. Cooking apparatus having a heater  being provided with an adjusting hole
op-                   circuit instantaneously cut off by an abrupt  posite
the notches of said casing, and said                   temperature rise of
a vessel, comprising a  heat-sensitive plate being secured on the
10  vessel for containing a stuff to be cooked,  other opening of said
casing.         75                   a heater for heating said vessel, a
switch   5. Cooking  apparatus  according  to                   for opening
or closing said heater circuit for  Claim 1, wherein said heat-actuated
device                   deenergizing said heater, and a heat-actu-
including the ferrite element, permanent                   ated device
adapted to operate in response  magnet and spring comprises an outer cas-
15  to an abrupt temperature rise as in the case  ing fitted to a heating
plate for heating the  80                    of completion of cooking of
the stuff with-  vessel, a guide sleeve resiliently mounted in
in said vessel or in the case of heating said  said outer casing so as to
be vertically mov-                    vessel in an empty state, said
heat-actuated  able, a heat-sensitive plate mounted on the
device comprising at least one ferrite ele-  upper opening of said guide
sleeve and               20  ment abutting said vessel directly or in-
having the ferrite element provided there- 85 directly through a
heat-sensitive plate and  on, a movable plate vertically movable with-
having a Curie point in the vicinity of said  in said guide sleeve and
having the per-                    temperature of abrupt rise in said
vessel, at  manent magnet provided thereon, the spring
least one permanent magnet disposed oppo-  interposed between said ferrite
element and               25  site said ferrite element and adapted to be
permanent magnet, an operating lever hav- 90                    moved
towards and away from said ferrite  ing an operating portion at one end
there-                    element, and a spring for tripping said per-  of,
a connecting rod adapted to urge said                    manent magnet away
from said ferrite ele-  movable plate upwardly and downwardly by
ment at the temperature in the vicinity of  the manipulation of said
operating portion.               30  the Curie point of said ferrite
element.    and an insulated projection provided on said  95
2. Cooking  apparatus  according  to  operating lever for opening or
closing the                    Claim 1, characterized by said heat-actuated
switch for the heater circuit.                    device wherein means are
provided to vary    6. Cooking apparatus according to any
opposing areas of said ferrite element and  of Claims 1-5, wherein a
plurality of fer-               35  permanent magnet relative to each
other.  rite elements are provided opposite a plur- 100
3. Cooking  apparatus  according  to  ality of permanent magnets.
Claim 2, wherein said means for varying    7. Cooking  apparatus  according
to                    the opposing areas of the ferrite element  Claim 5,
wherein a mounting flange formed                    and the permanent
magnet comprise a heat-  by bending the edge of the opening of the
40  sensitive plate abutting the bottom surface  outer casing outwardly,
and a plurality of 105                    of the vessel and having the
ferrite element  outwardly and upwardly extending flaps 



provided thereon, a substantially cylindri-  formed by cutting open the
side wall of                    cal casing having teeth formed about an
the outer casing are used to mount the outer                    opening in
its bottom portion, a movable  casing to the heating plate having the
heater               45  plate having the permanent magnet secured  therein
in a manner that the peripheral edge 110                    thereon, a
spring interposed between the  of the central opening of the heating plate
ferrite element and the magnet, an adjust-  is held between the mounting
flange and                    ing plate disposed on the outer face of the
the flaps of the outer casing.                    bottom of the casing in
loosely coupled re-   8. Cooking apparatus according to any
50  lation therewith and connected to the mov-  of Claims 3, 4 and 5,
wherein said heat- 115                    able plate, said adjusting plate
being pro-  sensitive plate provided with the ferrite ele-
vided with a gear in operable engagement  ment is retractably protruded
above the                    with the teeth of said casing, and said heat-
heating plate.                    sensitive plate being secured on the
other   9. Cooking  apparatus  according  to               55  opening of
said casing.                     Claim 5, wherein said guide sleeve is pro-
120                      4. Cooking  apparatus  according  to  vided with a
plurality of legs which pro-                    Claim 2, wherein said means
for varying  trude from engaging slots provided at the
the opposing areas of the ferrite element and  bottom of said outer casing
to limit the ver-                    the permanent magnet comprise a heat-
tical movement of said guide sleeve.               60  sensitive plate
abutting the bottom surface of    10. Cooking  apparatus  according  to 125
the vessel and having the ferrite element  Claim 5, wherein said movable
plate carry-                    provided thereon, a substantially
cylindrical  ing thereon the permanent magnets is pro-
casing having a plurality of notches formed  vided with an opening in the
shape of a                    about an opening in its bottom portion, a
circular hole superimposed on a slot, and
1,041,705                                       11                131 and
the ferrite elements 130 is as shown  movable plate having the permanent
mag- 65               in Fig. 32 just like the case of the previous  net
secured thereon, a spring interposed be-               embodiment. It will
be apparent that the  tween the ferrite element and the magnet,
operating  temperature  can  likewise be  an adjusting plate disposed on
the outer           5  varied.                                     face of
the bottom of the casing in loosely
coupled relation therewith and connected  70                 WHAT WE CLAIM
IS: -                     to the movable plate, said adjusting plate
1. Cooking apparatus having a heater  being provided with an adjusting hole
op-               circuit instantaneously cut off by an abrupt  posite the
notches of said casing, and said               temperature rise of a
vessel, comprising a  heat-sensitive plate being secured on the
10 vessel for containing a stuff to be cooked,  other opening of said
casing.         75               a heater for heating said vessel, a switch
5. Cooking  apparatus  according  to               for opening or closing
said heater circuit for  Claim 1, wherein said heat-actuated device
deenergizing said heater, and a heat-actu-  including the ferrite element,
permanent               ated device adapted to operate in response  magnet
and spring comprises an outer cas-           15  to an abrupt temperature
rise as in the case  ing fitted to a heating plate for heating the  80
of completion of cooking of the stuff with-  vessel, a guide sleeve
resiliently mounted in 



in said vessel or in the case of heating said  said outer casing so as to
be vertically mov-               vessel in an empty state, said
heat-actuated  able, a heat-sensitive plate mounted on the
device comprising at least one ferrite ele-  upper opening of said guide
sleeve and           20  ment abutting said vessel directly or in-  having
the ferrite element provided there- 85               directly through a
heat-sensitive plate and  on, a movable plate vertically movable with-
having a Curie point in the vicinity of said  in said guide sleeve and
having the per-               temperature of abrupt rise in said vessel, at
manent magnet provided thereon, the spring               least one
permanent magnet disposed oppo-  interposed between said ferrite element
and           25  site said ferrite element and adapted to be  permanent
magnet, an operating lever hav- 90               moved towards and away
from said ferrite  ing an operating portion at one end there-
element, and a spring for tripping said per-  of, a connecting rod adapted
to urge said               manent magnet away from said ferrite ele-
movable plate upwardly and downwardly by ment at the temperature in the
vicinity of  the manipulation of said operating portion,           30  the
Curie point of said ferrite element.    and an insulated projection
provided on said  95                 2. Cooking  apparatus  according  to
operating lever for opening or closing the               Claim 1,
characterized by said heat-actuated  switch for the heater circuit.
device wherein means are provided to vary    6. Cooking apparatus according
to any               opposing areas of said ferrite element and  of Claims
1-5, wherein a plurality of fer-           35  permanent magnet relative to
each other.  rite elements are provided opposite a plur- 100
3. Cooking  apparatus  according  to  ality of permanent magnets.
Claim  2, wherein said means for varying    7. Cooking  apparatus
according  to               the opposing areas of the ferrite element
Claim 5, wherein a mounting flange formed               and the permanent
magnet comprise a heat-  by bending the edge of the opening of the
40  sensitive plate abutting the bottom surface  outer casing outwardly,
and a plurality of 105               of the vessel and having the ferrite
element  outwardly and upwardly extending flaps               provided
thereon, a substantially cylindri-  formed by cutting open the side wall of
cal casing having teeth formed about an  the outer casing are used to mount
the outer               opening in its bottom portion, a movable  casing to
the heating plate having the heater          45  plate having the permanent
magnet secured  therein in a manner that the peripheral edge 110
thereon, a spring interposed between the  of the central opening of the
heating plate               ferrite element and the magnet, an adjust-  is
held between the mounting flange and               ing plate disposed on
the outer face of the  the flaps of the outer casing.               bottom
of the casing in loosely coupled re-   8. Cooking apparatus according to
any          50  lation therewith and connected to the mov-  of Claims 3, 4
and 5, wherein said heat- 115               able plate, said adjusting
plate being pro-  sensitive plate provided with the ferrite ele-
vided with a gear in operable engagement  ment is retractably protruded
above the               with the teeth of said casing, and said heat-
heating plate.               sensitive plate being secured on the other
9. Cooking  apparatus  according  to          55  opening of said casing.
Claim 5, wherein said guide sleeve is pro- 120 4. Cooking  apparatus
according  to  vided with a plurality of legs which pro-
Claim 2, wherein said means for varying  trude from engaging slots provided
at the               the opposing areas of the ferrite element and  bottom
of said outer casing to limit the ver-               the permanent magnet
comprise a heat-  tical movement of said guide sleeve.          60
sensitive plate abutting the bottom surface of    10. Cooking  apparatus
according  to 125               the vessel and having the ferrite element
Claim 5, wherein said movable plate carry-               provided thereon,
a substantially cylindrical  ing thereon the permanent magnets is pro-
casing having a plurality of notches formed  vided with an opening in the
shape of a               about an opening in its bottom portion, a
circular hole superimposed on a slot, and  
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of said connecting rod  Claim  5, wherein said operating member35     is
passed through said slot so that the neck  comprises detents formed on both
lower     portion of said connecting rod is disposed  edges thereof and
grooves formed on both     at the circular hole, said connecting rod  inner
sides thereof, while said operating  5  then being rotated so as to be
disposed at  lever comprises an abutting flange formed     right angles
with said slot for engagement  at the end remote from the connecting rod
40     with said movable plate, and said slot be-  for abutment with the
rear wall of the oper-     ing covered at both ends with the perman-  ating
member, L-shaped upright portions     ent magnets.
provided on both sides for sliding move- 10    11. Cooking  apparatus
according  to  ment in said grooves and projections for     Claim 5,
wherein said operating lever is pro-  sliding contact with both lower edges
of the  45     vided with an opening in the shape of a  operating member
and for engagement with     circular hole superimposed on a slot at the
said detents, whereby said operating mem-     end remote from the operating
member, a  ber can be mounted on said operating lever 15  neck portion is
formed at the lower end of  in locked relationship with each other.
said connecting rod, and the lower end of    14. Cooking  apparatus
according  to  50     said connecting rod is passed through the  Claim 5,
wherein the movable contact car-     slot until the neck portion is
disposed at  rier plate manipulated by said operating     the circular
hole, said connecting rod then  lever and the stationary contact carrier
plate 20  being rotated so as to be disposed at right  opposite said
movable contact carrier plate     angles with said slot for engagement with
are fitted on a pin of a plug socket through  55     said operating lever.
an insulating plate, either of said two car-       12. Cooking  apparatus
according  to  rier plates being electrically insulated from     Claim  5,
wherein said operating lever is  the pin, and a terminal strip for lead
wires 25  provided with a Y-shaped hole at the end  is fitted to said
insulated carrier plate, the     remote from the operating member, and a
entirety of these elements being then fast- 60     U-shaped mounting
portion of a shape cor-  ened to said pin.     responding to the shape of
the U-shaped     portion of said hole is formed at the lower            For
the Applicants, 30  end of said connecting rod, said mounting    LLOYD
WISE, BOULY & HAIG,     portion being passed through said hole and
Chartered Patent Agents,     then straightened out for engaging said con-
10, New Court, Lincoln's Inn,     necting rod with said operating lever.
London, W.C.2.       13. Cooking apparatus according to          Abingdon:
Printed for Her Majesty's Stationery Office, by Burgess & Son (Abingdon),
Ltd.-1966.                  Published at The Patent Office, 25 Southampton
Buildings, London, W.C.2,                                 from which copies
may be obtained.    


