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DEVICE . POR AUTOMATICALLY LOCKING THE PRESSURE LID IN 
· .. n .. · 

ELECTRIC PRE·SSORE COOKERS 

Technical Field 

~he present invention relates in general to a device 

5 for automatically locking or unlocking the pressure lid 

of an electric pressure cooker relative to the lock ring 
by automatically rotating the lock ring relative to the 

pressure lid. 

10 

Background Art 

In typical electric pressure cookers, a lock ring 

with a rubber pressure packing is mounted to the top lid 

of a cooker, while a handle lever is exposed outside the 

cooker. In order to lock or unlock the lid relative to 

the cooker body, the lock ring is operated by ma~ually 

15 handling the lever.outside the cooker. However, it is 

somewhat difficult to manually handle the lever as the 

20 

lever ~ust be handled by force. In addition, the above 

lid must be forcibly removed under the condition of the 

interior of the cooker with the pressure packing being 

highly pressurized. The above cooker thus fails to 

achieve operational stability and is inconvenient to 

users. Another problem of the above cooker resides in 

that the handle lever exposed outside the cooker not only 

causes a difficulty in packing the cooker, it also spoils 

25 the appearance of the cooker. 

Disclosure of the Invention 

It is, therefore, an object of the present invention 

- t 
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to provide• device for automatically locking or unlocking 

the pressure lid in electric pressure cookers in which the 

above probleJllS can be overcome and which automatically 

locks or unlocks tbe inward protrusions of'"the lock ring 

5 relative to the outward protrusions of the pressure lid, 

thus being convenient to the users. '?he above device does 

not have any handle lever exposed outside the cooker in 

difference to the prior art device, thereby neither 

causing a difficulty in packing the cooker nor spoiling 

10 the appearance of the cooker. 

In order to accomplish the above object, the present 

invention provides a device for automatically locking or 

unlocking a pressure lid in an electric pressure cooker, 

comprising the pressure lid mounted to the bottom side of 

15 a cooker's top lid with a gap therebetween. The pressure 

lid has a plurality of out"ard protrusions radially 

extending outward from the peripheral edge of the pressure 

lid. A lock ring is aovably placed on the lower guide 

rail. and positioned around the peripheral edge of the 

20 pressure lid. The ring has a plurality of inward 

protrusions radially extending inward from the top of the 

side wall of the ring. The inward protrusions selectively 

engage with the outward protrusions of the pressure lid 

to look the pressure lid to the ring. A plurality of 

25 guide rollers are mounted to the bottom of the lock ring 

and roll on the guide rail when the lock- ring is rotated. 

The above device further comprises a spur gear carrier 

extending downward from a part of the outside bottom 

portion of the lock ring. The spur gear carrier passes-

30 downward through a guide slit in the guide rail and has 

a spur gear part on its outs·ide surface. A drive gear 

gears into the spur gear part. The drive gear is fixed 

to the output shaft of a reversible motor which is 

\ 
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connected to a microcomputer through a motor drive 

integrated circuit. A lock sensing switch and an unlock 

sensing switch are placed around the lock ring in close 

vicinity to the ring. A contact protrusion is provided 

5 on the peripheral edge of the lock ring and selectively 

comes into contact with one of the sensing switches _in 

accordance· with a rotating motion of the lock ring, 

thereby turning on the one switch and automatically 

locking or unlocking the inward protrusions of the lock 

10 ring relative to the outward protrusions of the pressure 

1id. 

Brief Description of the Drawings 

The above and other objects, . features and other 

·advantages of the present invention will be more clearly 

15 understood from the following detailed description taken 

in conjunction with the accompanying drawings, in which; 

Fig. 1 is a sectional view showing the coupling 

structure between the pressure lid and the lock ring in 

an electric pressure cooker with an automatic lid locking 

20 device in accordance with a preferred embodiment of the 

present invention; 
Fig. 2 is a plan view showing the operation of the 

lid locking device of the present invention; 

Fig. 3 is a sectional view showing the construction 

25 of the electric pressure cooker with the lid locking 

device of this invention; 

Fig. 4 is an enlarged sectional view showing the 

construction of the circled portion of Fig. 3 in detail; 

Fig. s is a diagram showing a control circuit with 

30 the microcomputer, switches and motor in the lid locking 

device of this invention; 
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Pig. 6 is a perspective view showing the exterior of 

the electric presaura cooker with the lid locking device 

of this invention; and 

Fig. 7 is a front view showing the construction of 

5 the control panel in the above pressure cooker. 

Best Mode for Carrying Out the Invention 

Figs. 1 to 4 show the construction of a device for 
automatically locking the pressure lid in electric 
pressure cookers in accordance with a preferred embodiment 

10 of the present invention. As shown in the drawings, the 

circular pressure lid 7 of a cooker 1 is mounted to the 
bottom side 3 of a cooker's to~ lid 2 with a gap 4 between 
the lid 7 and the bottom side 3. The peripheral edge of 

the above pressure lid 1 is smoothly bent downward to fora 
15 a circular corner 5 and in turn partially extends radially 

outward to form a plurality of outward protrusions 6. The 
outward protrusions 6 are spaced out at regular intervals, 

thereby defining a plurality of spaces 6' between them. 
A rounded guide rail 8 is placed under the peripheral edge 

20 of the above pressure lid 7 with a space therebetween. . . 

Movably placed on the above rail 8 is a lock ring 10 with 
a plurality of guide rollers 11 and 11'. The above lock 

ring 10 is also Positioned around the peripheral edge of 
the pressure lid 7. The top of the side wall in the above 

25 lock ring 10 partially extends radially inward to form a 

plurality of inward protrusions 9. The inward protrusions 
9 are spaced out at regular intervals to define a 

plurality of spaces 9' between them. The inward 

protrusions 9 of the ring 10 are selectively ~rought into 
30 engagement with the outward protrusions 6 of the pressure 

lid 7 in accordance with a rotating motion of the ring 10, 
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thereby locking the pressure lid 1 to the ring 10. The 
above guide rollers 11 and 11• are mounted to the bottom 

of the lock ring 10 and roll on the guida rail 8 when the 

lock ring. 10 is rotated in either direction to lock or 

5 unlock the pressure lid 7_ relative to the look ring 10. 

In accordance with the present invention, a spur gear 
carrier 12 extends downward from a part of the outside 
bottom portion of the lock ring 10. The above carrier 12 

passes downward through a guide slit 13 in the guide rail 
10 8 to be exposed outside the slit . 13. A spur gear is 

formed on the outside surface of the above carrier 12 at 
a portion under the guide slit 13. The spur gear of the 
above carrier 12 gears into a drive gear 15, which is 

fixed to the output shaft 14 of a reversible motor M. The 

15 above motor M is connected to a microcomputer c through 

a motor drive integrated circuit (IC) I. A pair of 
microswitches, that is, a lock sensing switch sw1 and an 
unlock sensing switch sw2, are placed around the lock ring 
10 in close vicinity to the ring 10. The above switches 

20 are spaced apart from each other by a predetermined 

distance. A contact protrusion 16 is provided on the 
peripheral edge of the lock ring 10. The above contact 
protrusion 16 selectively comes into contact with one of 
the sensing switches sw1 and sw1 in accordance with a 

25 rotating motion of the lock ring 10, thereby turning on 

the one switch sw1 or sw2 to automatically look or unlock 
the inward protrusions 9 of the lock ring 10 relative to 
the outward protrusions 6 of the pressure lid 7. 

In the above lid locking device, the reversible 
30 rotating range of the lock ring 10 is set by the switches 

SW1 and SW2· 

The above spur gear carrier 12 having a predetermined 
width passes through the guide slit 13 in the guide rail 
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8 and moves inside the slit 13 in opposite directions. 

Therefore, the above slit 13 must have an enough length 

to allow the carrier 12 to move therein ·by way of the 

rotating force of the motor M transmitted thereto through 

5 the drive gear 15. 

Fig. s is a diagram showing the control circuit with 

the microcomputer, switches and motor in the lid locking 
device of this invention. As shown in Fig. s, the 
reversible motor M is connected to the microcomputer c 

10 through the motor drive integrated circuit (IC). The 

control circuit also includes a plurality of switches, 

that is, lock sensing switch sw1, unlock sensing switch 

SWp start switch sw3, withdrawal switch sw,. A control 
panel 18 is provided on the top front section of the 

15 cooker 1. The panel 18 has a display window D for 

displaying the operational state of the cooker. 
When electricity is applied to the above cooker 1, 

the reversible motor M rotates in. the forward direction 
until the unlock sensing switch sw1 is turned on, thereby 

20 bringing the pressure lid 7 of the cooker 1 into the open 

position where the lid 7 can be freely removed. 

In the operation of the cooker 1, the top lid 2 is 

closed after getting ready to cook. Thereafter, a mode 

switch is operated to select a desired cooking mode prior 

25 to operating the start switch sw3• When the start switch 

sw3 is operated, the microcomputer c senses the operation 

of the switch sw3 and in turn rotates the motor ·M in the 

reverse direction until the lock sensing switch sw1 is 

turned on. When the lock sensing switch sw1 is turned on, 

30 the motor M stops rotating. The lock ring 10 in the above 

state has been locked to the pressure lid.7. 

In th.e above operation, the rotating force of the 

motor M is applied to the lock ring 10 thereby 
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automatically rotating the ring 10 as the drive gear 15, 

which is fixed to the output shaft 14 of the motor M, 

gears into the spur gear 12 of the lock ring 10. In 

addition, the contact protrusion 16 which is provided on 

5 the peripheral edge of the lock ring 10 selectively comes 

into contact with one of the sensing switches sw1 and SWz 

in accordance with a rotating motion of the motor M.. 'l'be 

protrusion 16 thus turns on the one switch sw1 or sw2 to 

automatically lock or unlock the inward protrusions 9 of 

10 the lock ring 10 relative to the outward protrusions 6 of 

the pressure lid 7. When the contact protrusion 16 comes 

into contact with the lock sensing switch sw1, the inward 

protrusions 9 of the lock ring 10 move from the spaces 6f 

to the outward protrusions 6 of the pressure lid 7, 

15 thereby being stably locked to the pressure lid 7 and 

resisting the pressure inside the cooker 1 ·while cooking. 

When the cooking operation of the c.ooker 1 in the 

above locked state has been finished, the steam is 

automatically exhausted from.the cooker 1 through a steam 

20 valve in order to safely ta~e the lid off the cooker 1. 

Thereafter, the motor M rotates in the forward direction 

to operate the unlock sensing switch sw2• The display 

window D of the panel 18 in the above state displays 

information indicating the end of the cooking cycle •. In 

25 addition, a buzzer (not shown) is operated to inform the 

user of the end of the cooking cycle. 

In the above lid locking device, the microcomputer 

C senses. the operation of the start and withdrawal 

switches sw3 and sw, and determines the time the motor M 

30 must rotate in forward or reverse direction. The 

microcomputer c also senses the operation of the lock and 

unloc:k sensing switches sw1 and sw2 and senses the cooking 

process of the cooker 1. 

-· 
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Industrial Applicability 

As described above, the .present invention provides 

a device for automatically locking the pressure lid in 

electric pressure cookers. In the above device, the 

5 circular pressure lid is mounted to the bottom side of a 

cooker.' a top lid. '?he lock ring with a plurality of guide 

rails is movably placed on a lower guide rail. A drive 

gear, which is fixed to the output shaft of a reversible 

motor, gears into a spur gear of the lock ring. A contact 

10 protrusion, which is provided on the peripheral edge of 

the lock ring, selectively comes into contact with either 

loc~ or unlock sensing switches in accordance with a 

rotating motion of the lock ring, tbereby turning on the 

switch and automatically locking or unlocking the inward 

15 protrusions of the lock ring relative to the outward 

protrusions of the pressure lid. The above lid locking 

device is thus convenient to the user. The device does 

not have any handle lever exposed outside the cooker in 

difference to the prior art device, thereby neither 

20 causing a difficulty in packing the cooker nor spoiling 

the appearance of the c~oker. 

Al though the pref erred embodiments of the present 

invention have been disclosed for illustrative purposes, 

those skilled in the art will appreciate that various 

25 modifications, additions and substitutions are possible, 

without departing from the scope and spirit of the 

invention as disclosed in the accompanying claims. 
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Clailll 

1. A device for automatically locking or unlocking 

a pressure lid in an electric pressure cooker, comprising 

the pressure lid mounted to a bottom side of a cooker's 

5 top lid with a gap therebetween, said pressure lid having 

a plurality of outward protrusions radially extending 
outward from a peripheral edge of said pressure lid; a 

lock ring movably placed on a lower guide rail and 

positioned around the peripheral edge of said pressure 

10 lid, said ring having a plurality of inward protrusions 

radially extending inward from the top of a side wall of 

said ring, said inward protrusions sel~ctively engaging 

with said outward protrusions of the pressure lid to lock 

said pressure lid to said ring; and a plurality of guide 

15 rollers mounted to the bottom of said lock ring and 

rolling on said guide rail when said lock ring is rotated, 
further comprising: 

a spur gear carrier extending downward from a part 

of an outside bottom portion of said lock ring, said 

20 carrier passing· downward through a guide slit in said 

guide rail and having a: spur gear part on 1 ts outside 

surface; 

a drive gear gearing into said spur gear part, said 

drive gear being fixed to an output shaft of a reversible 

25 motor, said motor being connected to a microcomputer 

through a motor drive integrated circuit; 

a lock sensing switch and an unlock sensing switch 

placed around said lock ring in, close vicinity to said 

ring; 

30 a contact protrusion provided on a peripheral edge 

of said lock ring and selectively coming into contact with 

one of said sensing switches in accordance with a rotating 

·• 
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motion of said lock ring, thereby turning on the one 

switch and automatically locking or unlocking said inward 

protrusions of tbe lock ring· relative to said outward 

protrusions of the pressure lid.· 


