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(57) ABSTRACT 

The invention provides a fryer that can prevent problems 
such as poorly cooked food When operation of an oil 
discharge valve is started and cooking oil is discharged, for 
example, to adjust the liquid level of the cooking oil Within 
an oil vat. The fryer includes oil vats 13 and 14 for 
containing cooking oil, a burning device 17 for heating the 
cooking oil Within the oil vats, an oil discharge pipe 33 that 
extends from the bottom of the oil vat and that discharges the 
cooking oil from a discharge opening at its end into a tank, 
and an oil discharge valve 35 that is disposed in the oil 
discharge pipe and that opens and closes the oil discharge 
pipe. Furthermore, the fryer is provided With a micro sWitch 
47 and a contact piece 48 for detecting the open state of the 
oil discharge valve, and alarms 55 and 56 for giving a 
Warning in accordance With the results of the detection by 
the micro sWitch 47 regarding the open state of the oil 
discharge valve. When the micro sWitch 47 detects that the 
oil discharge valve has continuously remained in an open 
state and a predetermined time has passed, heating by the 
burning device 17 is stopped by controls from control 
devices 60A and 60B. 
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FRYER 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a fryer in Which an 
oil discharge pipe is opened and closed to discharge cooking 
oil in an oil vat by opening and closing an oil discharge valve 
that is disposed in the oil discharge pipe, Which eXtends from 
the bottom of the oil vat. 

[0003] 2. Description of Related Art 

[0004] Conventionally, in fryers of this type, some cook 
ing oil is removed together With the foods after cooking the 
foods, so in order to supplement lost cooking oil, the oil vats 
are periodically replenished With cooking oil. For the cook 
ing oil, When oil such as lard, Which is a solid oil at normal 
temperature, is replenished, although it remains solid imme 
diately after being added, the lard gradually melts, and When 
it has lique?ed its volume increases, resulting in an increase 
of the liquid level in the oil vat and frequently causing the 
liquid level to eXceed the prescribed liquid level. By the 
liquid level of the cooking oil in the oil vat ?uctuating 
betWeen above and beloW a certain range of the prescribed 
liquid levels, the heating conditions of the foods change, and 
the result is a disparity in cooked foods, Which is undesir 
able. Consequently, to counter such over-replenishing of 
cooking oil, it is necessary to open an oil discharge valve and 
discharge eXcess cooking oil from an oil discharge pipe into 
an oil tank in order to maintain the liquid level of the 
cooking oil at the prescribed liquid level. 

[0005] HoWever, by opening the oil discharge valve, too 
much cooking oil may be discharged, or if the oil discharge 
valve is mistakenly left in a state in Which it is incompletely 
closed, the cooking oil can fall beloW the prescribed liquid 
level, the heating temperature of the foods by the cooking oil 
become too high, and the cooked foods result in being 
uneven, Which is undesirable. Furthermore, there is also the 
possibility that an accident, such as the cooking oil catching 
?re, could occur by abnormally over-heating the cooking oil. 
Moreover, in the case of When cleaning the inside of the oil 
vats, there is the possibility of an accident caused by 
abnormal-overheating of the cooking oil When the opening/ 
closing valve is opened in order to release the cooking oil 
from the oil vat and When the oil vats are mistakenly heated. 

[0006] For that reason, among conventional fryers, there 
are those that stopped heating of the oil at the same time that 
the oil discharge valve is opened. With these fryers, hoW 
ever, each time the oil discharge valve is opened during 
cooking, the foods become poorly cooked because of inad 
equate heating, and it is necessary to discard these poorly 
cooked foods, resulting in an extreme Waste of foods. On the 
other hand, in other fryers, a Warning goes off the moment 
the oil discharge valve is opened. HoWever, even if a 
Warning is sounded, if the cook cannot take quick measures 
in response to the Warning such as closing the oil discharge 
valve or stopping the combustion of the fryer because the 
cook is too busy or absent, there is the problem that 
inconveniences caused in conjunction With the reduction in 
cooking oil in the oil vat could not be properly addressed. 

[0007] The present invention solves the aforementioned 
problems, and an object of the present invention is to 
provide a fryer that can prevent inconvenience such as the 

Apr. 4, 2002 

poor cooking of foods When an oil discharge valve operation 
is initiated and the cooking oil is discharged, for eXample, to 
adjust the liquid level of the cooking oil Within the oil vat. 

SUMMARY OF THE INVENTION 

[0008] To achieve the above-mentioned object, in accor 
dance With a ?rst aspect of the present invention, a fryer 
includes an oil vat for containing cooking oil, a burning 
device for heating the cooking oil in the oil vat, an oil 
discharge pipe that eXtends from the bottom of the oil vat 
and that discharges the cooking oil from a discharge opening 
at its end into a tank, and an oil discharge valve disposed in 
the oil discharge pipe and is for opening and closing the oil 
discharge pipe, Wherein the fryer is provided With an open 
valve detection means for detecting an open state of the oil 
discharge valve, a Warning means for giving a Warning 
according to a dictated result of an open state of the oil 
discharge valve by the open valve detection means, and a 
combustion stopping control means for controlling the burn 
ing device so that it stops combustion When a period of time 
that the open valve detection means has continuously 
detected that the oil discharge valve is open reaches a 
predetermined time. Here, the predetermined time means the 
time lag giving the fryer safety that heating an empty oil vat 
such as the cooking oil catching ?re Will not occur even if 
the cooking oil is discharged in a state Wherein the oil 
discharge valve is completely open. 

[0009] With this con?guration according to the ?rst aspect 
of the invention, to counter, for eXample, the over-replen 
ishing of cooking oil, When the oil discharge valve is opened 
and eXcess cooking oil is discharged from the oil discharge 
pipe into the tank in order to maintain the liquid level of the 
cooking oil at the prescribed liquid level, the open valve 
detection means detects that the oil discharge valve is in an 
open state, and in response, the Warning means gives a 
Warning that the oil discharge valve is in an open state. Thus, 
even after the oil discharge valve has been operated, Without 
interrupting preparation for food, it is possible to clearly 
identify from the Warning that the oil discharge pipe is open 
and that the cooking oil in the oil vat is being discharged. 

[0010] Furthermore, When the oil discharge valve continu 
ously remains open for a predetermined time, combustion by 
the burning device is automatically stopped With controls 
from the combustion stopping control means. That is, the 
burning device is stopped after a prescribed time has passed, 
Wherein the prescribed time is the time lag giving the fryer 
safety before heating an empty oil vat such as the cooking 
oil catching ?re occurs, and thus heating an empty oil vat can 
be prevented before it happens. 

[0011] Moreover, With the con?guration according to a 
second aspect of the invention, in a fryer according to the 
?rst aspect of the invention, a time lag is provided betWeen 
When the oil discharge valve is ?rst opened and When 
cooking oil begins to be discharged from the oil discharge 
pipe, and Wherein the Warning means gives a Warning 
immediately after the oil discharge valve starts to open. 
Therefore, an operator can quickly be aWare that the oil 
discharge valve is open, and there is leeWay before the oil 
discharge valve is closed. In particular, the discharge of the 
cooking oil can be minimiZed in the event that the oil 
discharge valve is accidentally opened. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a lateral vieW showing the schematic 
con?guration of one embodiment of the fryer of the present 
invention. 

[0013] FIG. 2 is a front vieW shoWing the schematic 
con?guration of the fryer in FIG. 1. 

[0014] FIG. 3 is a lateral vieW shoWing the oil supply and 
discharge mechanism, Which is a primary element of the 
fryer in FIG. 1. 

[0015] FIG. 4 is a lateral vieW shoWing the valve opening/ 
closing device. 

[0016] FIG. 5 is a planar vieW shoWing the valve opening/ 
closing device of FIG. 4. 

[0017] FIG. 6 is a lateral vieW shoWing the open/close 
detection portion of the oil discharge valve. 

[0018] FIG. 7 is a How chart of the “oil discharge control 
program” executed by the control device. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0019] An embodiment of the present invention is 
described beloW With reference to the draWings. FIG. 1 and 
FIG. 2 shoW a lateral vieW (excluding the right side panel) 
and a front vieW (excluding the front side plate) of a 
schematic con?guration of a fryer for commercial use in this 
embodiment. FIG. 3 shoWs a lateral vieW of the cooking oil 
supply and discharge mechanism, Which is an essential part 
of the fryer. 

[0020] The fryer is provided With a box-shaped housing 
10, and stands on a ?oor F, supported by casters 12 provided 
at the four corners of a bottom panel portion 11a of the 
housing 10. A pair of left and right oil vats 13 and 14 for 
containing cooking oil is provided in the upper portion of the 
housing 10, With the oil vat 13 on the left side being a split 
vat divided into tWo parts, and the oil vat 14 on the right side 
being a single full vat. The full vat has one oil supply pipe 
and one oil discharge pipe, and the split vat has tWo oil 
supply pipes and tWo oil discharge pipes. 

[0021] Apron portions 13a and 14a, Which are frame 
shaped and have a front portion projecting forWard, are 
integrally attached to the upper edge of the oil vats 13 and 
14. Avertical panel 15 extending upWard is provided on the 
rear Wall of the apron portions 13a and 14a. A pair of air 
chambers 16 is attached to the front of the oil vats 13 and 14. 
A burning device 17 for heating the cooking oil in the oil 
vats is disposed on a side portion of the oil vats 13 and 14 
(only the one corresponding to the oil vat 14 is shoWn). The 
burning device 17 is provided With a combustion chamber 
17a ?xed to the inner surface of a sideWall of the oil vat 14, 
and a pipe 17b disposed in a looping fashion Within the oil 
vat 14 With one end ?xed to the exit of the combustion 
chamber 17a and the other end passing through a sideWall of 
the air chamber 16, and serving as a conduit to the outside. 
The pipe 17b is in communication With an extension pipe 
portion 17c, Which is ?xed to a sideWall of the air chamber 
16. 

[0022] Each air chamber 16 is connected to a gas supply 
pipe 21, Which is provided With an electromagnetic valve 22, 
and also connected, via an air supply pipe 25, With an 
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electrically driven fan 23 and an air supply muffler 24. 
Additionally, the burning devices 17 are each provided With 
a silencing device 26. The silencing devices 26 are provided 
With a loWer exhaust muffler 27 disposed on the loWer side 
of the rear portion of the oil vats 13 and 14, and an upper 
exhaust muffler 28 disposed on the upper side of the rear 
portion of the oil vats 13 and 14. The exhaust mufflers are 
connected in series, and a release pipe 29 for releasing 
exhaust into the air is attached to the upper end of the upper 
exhaust muf?er 28. An oil tank 31 is placed on the bottom 
panel portion 11a in the housing 10, and an oil pump 32 is 
provided at the rear portion of the oil tank 31. 

[0023] As shoWn in FIG. 3, the supply and discharge 
mechanism is provided With a pair of oil discharge pipes 33 
projecting from the oil vats 13 and 14, and an oil discharge 
collection potion 34 is attached to the end of the oil 
discharge pipes 33, so that oil is discharged from a discharge 
opening 34a of the oil discharge collection 34 into the oil 
tank 31 underneath. An oil discharge valve 35 of a ball valve 
type is attached adjacent to the oil discharge collection 
portion 34 of the oil discharge pipe 33 for opening and 
closing the oil discharge pipe 33 according to the rotating 
position of the ball. Apair of symmetrical left and right valve 
opening/closing devices 40 are disposed on the oil discharge 
valve 35. 

[0024] As shoWn in FIG. 4 and FIG. 5, the valve opening/ 
closing device 40 is con?gured With a long bar-shaped ?xed 
link portion 41, Wherein one end is ?xed to a protruding 
portion 36 of the valve at a rotating shaft 37 of the oil 
discharge valve 35, and Wherein the ?xed link portion 41 is 
substantially perpendicular With respect to the rotating shaft 
37 and extends in the direction of the oil discharge collection 
portion 34; a ?rst rotating link portion 42 of short bar-shape 
?xed at one end to the rotating shaft 37; a second rotating 
link portion 43 of a length substantially equal to that of the 
?rst rotating link portion 42, and Which at one end is 
rotatably attached to the other end of the ?xed link portion 
41; a long bar-shaped coupling link portion 44 of a length 
substantially equal to the ?xed link portion 41, Wherein both 
ends are rotatably ?xed to the other ends of the ?rst and 
second rotating link portions 42 and 43; and a rotating lever 
portion 45 integrally ?xed to the other end of the second 
rotating link portion 43, Wherein the rotating lever 45 is 
disposed on the same surface as the second rotating link 
portion 43 and extends and tilts at substantially 30° forWard 
With respect to the second rotating link portion 43. 

[0025] When the oil discharge valve 35 is closed, the ?rst 
and second rotating link portions 42 and 43 are tilted at a 30° 
angle to the rear With respect to a sideWays orientation, and 
When the oil discharge valve 35 is open, the ?rst and second 
rotating link portions 42 and 43 are tilted 60° forWard With 
respect to a sideWays orientation. Thus, When opening or 
closing the oil discharge valve 35, by rotating the rotating 
lever 45 for 90°, the oil discharge valve 35 can be easily 
closed in the same Way. The result is that even Women or 
elderly people, Who have little strength, can easily perform 
the opening and closing operation of the oil discharge valve 
35. Moreover, the position of the rotating lever 45 corre 
sponding to the open state and closed state of the oil 
discharge valve 35 is regulated so that the rotating lever 45 
is orientated sideWays or frontWard When vieWed from the 
front surface, so that by looking at the position of the 
rotating lever 45 it is possible to ascertain With one glance 



US 2002/0038604 A1 

Whether the oil discharge valve 35 is in an open state or a 
closed state, and thus is extremely convenient. 

[0026] As shoWn in FIG. 6, an attaching plate 46 of a 
rectangular shape is ?xed at one end side to an intermediate 
position of the longitudinal direction of the ?xed link portion 
41, and extends in the direction of the coupling link portion 
44. A micro sWitch 47, of a type Wherein movement of a 
movable piece pushes a contact point to activate the sWitch, 
is ?xed to the other end of the attached plate 46. A contact 
piece 48 is ?xed to an intermediate position of the longitu 
dinal direction of the coupling link portion 44, and When the 
contact piece 48 comes into contact With the movable piece 
of the micro sWitch 47, it shifts that movable piece. The 
micro sWitch 47 and the contact piece 48 constitute a valve 
open/close detection means. In addition to the combination 
of the micro sWitch and the contact piece, a proximity sWitch 
that uses a reed sWitch, for example, can also be used. When 
the oil discharge valve 35 is opened by rotating the rotating 
lever 45, the contact piece 48 disposed on the coupling link 
portion 44 immediately pushes the movable piece of the 
micro sWitch 47 to come into contact With the contact point, 
thus turning the sWitch on. Here, the oil discharge valve 35 
is of a ball valve type, and has a difference of roughly 5° in 
the rotating angle betWeen When the rotating shaft 37 begins 
to rotate and When the pipe pathWay opens. For that reason, 
even if alarms 55 and 56, Which are explained later, start to 
sound by the oil discharge valve 35 starting to be opened, 
cooking oil is not immediately discharged from the oil vats 
13 and 14, and by further rotation of several degrees after the 
alarm has sounded the oil is released. 

[0027] The oil supply pipe 38 projects from the bottom of 
the oil tank 31, and is connected to the oil vats 13 and 14 via 
the oil pump 32. An oil supply valve 39 of a ball valve type 
is disposed in the oil supply pipe 38 on the doWnstream side 
of the oil pump 32. A valve opening/closing mechanism 50 
is disposed on the oil supply valve 39. The valve opening/ 
closing mechanism 50 is provided With a rotating link 
portion 51 of a short bar-shape that is ?xed at one end to a 
rotating shaft 39a of the oil supply valve 39, a coupling link 
portion 52 of a long bar-shape that is rotatably attached to 
the other end of the rotating link portion 51, extends 
substantially horiZontally until the front side of the housing 
10, and is bent at a plurality of positions, and a lever portion 
53 that is in the shape of the letter v, Wherein the corner 
thereof is rotatably supported by the housing, and Wherein 
one end is rotatably attached to the coupling link portion 52. 
The valve opening/closing mechanism 50, by the rotation 
operation of the lever portion 53, easily opens and closes the 
oil supply valve 39. 

[0028] Alarms 55 and 56, Which are Warning means asso 
ciated With the oil vats 13 and 14, are attached to the bottom 
left and right sides of the air chamber 16 on the front side of 
the housing 10. For the Warning means, instead of an audible 
Warning such as an alarm or a voiced message, it is also 
possible to execute a visual Warning by using an illuminant, 
such as a lamp, or a display, such as a picture display device, 
or a combination thereof. 

[0029] Control devices 60A and 60B, for electrically con 
trolling the operation of the aforementioned supply and 
discharge mechanism, are disposed on both the left and right 
sides on the bottom panel portion 11a of the housing 10, and 
control the operation of the supply and discharge mechanism 
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corresponding to the left and right oil vats 13 and 14, 
respectively. BeloW is an explanation of the control device 
60B corresponding to the right oil vat 14. The control device 
60B includes a microcomputer that is made up of a ROM, 
a CPU, a RAM, a counter, and an I/O device, for example, 
and that executes the “oil discharge control program” shoWn 
in FIG. 7. The micro sWitch 47 is connected to the input side 
of the control device 60B, and the alarms 55 and 56, the oil 
supply pump 32, and the electromagnetic valve 22 of the 
burning device 17, for example, are connected to the output 
side of the control device 60B. 

[0030] Next is an explanation of the operation of the 
embodiment With this con?guration. 

[0031] By turning on a poWer sWitch, Which is not shoWn 
in the draWings, the control device 60B starts executing the 
“oil discharge control program” at step 70, initialiZes the 
various control variables, and then determines Whether com 
bustion by the burning device 17 has begun or not (steps 71 
and 72). If the combustion has already begun, the program 
determines Whether the oil discharge valve 35 is open or not 
(step 73). When the oil level in the oil vats 13 or 14 is beloW 
the prescribed liquid level due to cooking, solid lard is 
added. At ?rst the liquid level of the oil is at the prescribed 
liquid level When lard is added, but When the lard melts, the 
oil level may become higher than the prescribed liquid level. 
In such a case, by operating the valve opening/closing 
device 40, the oil discharge valve 35 is opened in order to 
loWer the liquid level. 

[0032] This operation turns on the micro sWitch 47, in 
response to that, the control device 60B starts sounding the 
alarm 56 and at the same time resets a timer and begins to 
measure time for a prescribed time of ?ve seconds (steps 73 
through 75). If the valve opening/closing device 40 is 
operated and the oil discharge valve is closed Within the ?ve 
seconds, the control device, based on the decisions of “NO” 
at step 76 and “YES” at step 77, returns the program to step 
73 and executes the steps beloW in a similar fashion. Then, 
if the prescribed time of ?ve seconds has passed With the 
alarm 56 still sounding, that is, With the oil discharge valve 
35 being open, the combustion operation of the burning 
device 17 is stopped (step 78), and the controls for the 
control device 60A are ended (step 79). 

[0033] As described above, according to the present 
embodiment, in accordance With the oil discharge valve 35 
being open, the alarm 56 gives a Warning that the oil 
discharge valve 35 is in an open state, and thus after the oil 
discharge valve 35 has been opened, the Warning makes it 
possible to clearly ascertain that the oil discharge pipe 33 is 
open and that the cooking oil in the oil vat 14 is being 
discharged. In particular, should the oil discharge valve 35 
be accidentally opened, it is possible to be immediately 
aWare that the oil discharge valve 35 is open, Which is 
convenient. Additionally, foods are not Wasted because 
cooking is not interrupted. Furthermore, When the duration 
of open the oil discharge valve 35 reaches the prescribed 
time of ?ve seconds, the combustion by the burning device 
17 is automatically stopped, and thus accidents such as the 
cooking oil catching ?re caused by heating the empty oil 
vats, can be prevented before they occur. 

[0034] Moreover, as the oil discharge valve 35 is of a ball 
valve type, and there is a roughly 5° difference in the rotating 
angle betWeen When the rotating shaft 37 starts rotating and 
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When the pipe pathway is opened, even if the alarm 55 and 
56 start to sound, by beginning to open the oil discharge 
valve 35 the cooking oil is not immediately discharged from 
the oil vats 13 and 14, and there is a slight delay before the 
cooking oil is discharged. Consequently, an operator can 
quickly be aWare that the oil discharge valve 35 is open, 
there is still enough time to close the oil discharge valve 35, 
and in particular, the discharge of the cooking oil can be 
minimized in the event that the oil discharge valve 35 is 
accidentally opened. 
[0035] According to the ?rst aspect of the invention, after 
the oil discharge valve is operated, it can be clearly ascer 
tained from the Warning that the oil discharge pipe is open 
and that cooking oil in the oil vats is being discharged, 
Without interrupting preparation for food. In particular, if the 
oil discharge valve is accidentally opened, an operator can 
be immediately aWare that it is open, Which is convenient. 
Furthermore, When the prescribed time of ?ve seconds of the 
oil discharge valve being constantly open has passed, the 
combustion by the burning device is automatically stopped, 
and thus accidents such as the cooking oil catching ?re 
caused by heating the empty oil vats, can be prevented 
before they occur. 

[0036] Moreover, a time lag is provided betWeen When the 
oil discharge valve is opened and When the cooking oil 
begins to be discharged from the oil discharge pipe, and 
immediately after the oil discharge valve starts to open, a 
Warning means gives a Warning that makes it possible to 
quickly inform that the oil discharge valve is open and to 
have time left to close the oil discharge valve. In particular, 
the discharge of the cooking oil can be minimiZed in the 
event that the oil discharge valve is accidentally opened 
(effect of the second aspect of the invention). 

[0037] The invention may be embodied in other speci?c 
forms Without departing from the spirit or essential charac 
teristics thereof. The embodiments disclosed in this appli 
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cation are to be considered in all respects as illustrative and 
not restrictive, the scope of the invention being indicated by 
the appended claims rather than by the foregoing descrip 
tion. All changes that come Within the meaning and range of 
equivalency of the claims are intended to be embraced 
therein. 

What is claimed is: 
1. A fryer comprising: 

an oil vat for containing cooking oil; 

a burning device for heating the cooking oil Within the oil 
vat; 

an oil discharge pipe that eXtends from the bottom of the 
oil vat and that discharges the cooking oil from a 
discharge opening at its end into a tank; 

an oil discharge valve that is disposed in the oil discharge 
pipe and that opens and closes the oil discharge pipe; 

an open valve detection means for detecting an open state 
of the oil discharge valve; 

a Warning means for giving a Warning according to a 
detected result of an open state of the oil discharge 
valve by the open valve detection means; 

a combustion stopping control means for controlling the 
burning device so that it stops combustion When a 
period of time that the open valve detection means has 
continuously detected that the oil discharge valve is 
open reaches a predetermined time. 

2. The fryer according to claim 1, Wherein a time lag is 
provided betWeen When the oil discharge valve is ?rst 
opened and When the cooking oil begins to be discharged 
from the oil discharge pipe, and Wherein the Warning means 
gives a Warning immediately after the oil discharge valve 
starts to open. 


