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57 ABSTRACT 
The improved operating-safety control uses an operat 
ing contactor and a safety contactor each having nor 
mally open switch contacts and means connect these 
switch contacts on opposite sides of and in main power 
series circuits with the electric heating elements of the 
cooking apparatus effective for controlling electric 
input to same. An actuating coil is effective for closing 
each contactor switch contacts, and the control in 
cludes an operating thermostat and a safety thermostat 
each having a heat sensor in the cooking environment 
and each having a heat sensor in the cooking environ 
ment and each having normally closed contacts opened 
responsive to a set sensed high temperature. The con 
trol connects main on and off switch means operatively 
in series with a parallel hookup connection of the safety 
contactor actuating coil as one leg and the serially con 
nected operator contactor actuating coil and operating 
thermostat controlled contacts as the other leg. Thus 
actuation of said main on and off switch means effec 
tively opens and/or closes the switch contacts of both 
contactors. The control further connects the safety 
thermostat controlled contacts operatively with a 
power series connection through said mentioned paral 
lel hookup connection and in series with the main on 
and off switch means and operates responsive to the 
opening of said contacts for deenergizing the actuating 
coils of both contactors, and means hold the safety 
thermostat controlled contacts open until reset means is 
actuated. A signal device is hooked across the main 
power input lines at locations between the safety con 
tactor switch contacts and heating elements effective to 
indicate both a power on condition and a faulted closed 
condition of the operating and/or safety contactor 
switch contacts. 

9 Claims, 4 Drawing Figures 
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ELECTRIC COOKING APPARATUS WITH 
SAFETY CONTROL 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed initalics indicates the additions made 
by reissue. 

BACKGROUND OF INVENTION 
This invention relates to a control circuit for auto 

matically deenergizing electric heating elements operat 
ing in a cooking environment, such as in an electric 
deep fat fryer or in an electric oven, responsive to an 
over temperature condition. 
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In restaurant cooking equipment, such as deep fat . 
fryers for example, there is normally a container filled 
with cooking fat heated to a set cooking temperature, 
most often in excess of 250 F, and an operating thermo 
stat sensing the cooking fattemperature cycles the heat 
ing means on and off to maintain the set temperature. In 
an electric deep fat fryer, power to the electric heating 
elements is controlled by a contactor having a set of 
high capacity contacts opened and/or closed by a coil 
connected in a low power control circuit with a set of 
switch contacts actuated by the operating thermostat. 
Most safety regulations further require a high tempera 
ture safety control which functions if the operating 
control fails and which is designed to terminate input 
power only if high unsafe temperatures are sensed. 

U.S. Pat. No. 3,824,373 issued July 16, 1974, to Clar 
ence H. Napier illustrates a safety control circuit for a 
deep fat fryer which incorporates two control contac 
tors each having high-current contacts connected in 
series with the heating elements, and the operating coils 
for the separate contactors are controlled, respectively 
by the operating thermostat and by a high temperature 
safety thermostat. However, since the safety contactor 
contacts are never shifted except responsive to an over 
temperature condition, if the contacts should become 
fused together, the fact that the safety thermostat sig 
nalled an unsafe condition would not necessarily assure 
that input power to the heating elements had been ter 
minated. 

SUMMARY OF INVENTION 

This invention represents not only a more reliable 
safety control but also a control that during normal use 
is continuously being checked as to its workability, and 
this confidently assures the users that the same is operat 
ing satisfactorily. 
The disclosed safety control uses a safety contactor 

having high-current contacts in a series power connec 
tion with the heating elements and further provides that 
these contactor contacts are shifted responsive to an 
over temperature condition and moreover everytime 
the main power control switch is opened. Moreover a 
signal device is connected across the main power lines 
between the safety contactor high-current contacts and 
the heating elements operable to detect the “on” power 
input condition to the heating elements and further to 
detect malfunctioning fused closed contacts of the 
safety contactor. This allows for continuous appraisal of 
the proper working condition of the safety contactor 
even though it might never have been activated respon 
sive to a non-safe condition. 
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2 
One embodiment of the subject invention provides a 

safety thermostat of the manual reset type, so that once 
it has been triggered responsive to an over temperature 
condition it must be manually reset in order to have 
input power to the heating elements. 
Another embodiment of the subject invention has 

operating and safety relays in the control circuit and 
manually actuated start and stop control buttons con 
nected respectively to normally open start switch 
contacts and normally closed stop switch contacts. 
These control buttons can be located on a front panel of 
the fryer unit forward of the cooking fat container hold 
ing the normally high temperature fat. Further, the 
energized safety relay holds the fryer unit in a power off 
inoperative condition responsive to a sensed over tem 
perature condition, and the stop button must first be 
manually shifted to release this activated safety relay 
and the start switch button must then be shifted before 
subsequent use of the fryer can be started, and only then 
if the cooking fat as sensed by the safety thermostat has 
sufficiently cooled. 

BRIEF DESCRIPTION OF DRAWINGS 

This invention will be more fully understood and 
appreciated after reviewing the following specification, 
the accompanying drawings forming a part thereof, 
wherein: 

FIG. 1 is a perspective view, partly broken away and 
in section, 1 of a typical commercial deep fat fryer 
shown with a first embodiment of the subject invention 
incorporated therein; 

FIG. 2 is a schematic of the first embodiment electric 
control circuit incorporated in the fryer illustrated in 
FIG. 1; 
FIG. 3 is a schematic of a second embodiment of an 

electric control circuit suited for incorporation in a 
fryer; and 

FIG. 4 is a front elevational view of the fryer utilizing 
the control of FIG. 3. 

DETAILED DESCRIPTION OF THE INVENTION 

In FIG. 1, frying apparatus 10 is shown having a 
structurally rigid housing including side walls 11 and an 
upper panel 12 with an opening for receiving and hold 
ing open top fat container 13 at the upper peripheral lip 
portion thereof. A box-like control head 14 is located at 
the rear of the upper panel hinged at pins 15 to be 
swung between the operating position as shown and a 
tilted back position (shown in phantom). 

Electric heating elements 17, 18, and 19 are mounted 
structurally from the control head and are bent down 
wardly to extend toward the bottom of the fat container 
13 and forwardly to traverse the container for heating 
cooking oil contained therein. The tilted back support 
of the control head allows for the removal of the other 
wise rigid heating elements from within the container, 
and the removal of the container completely from the 
housing for changing the fat or otherwise cleaning or 
servicing the fryer. The heating elements shown are 
typically of a sheathed type, and the general practice is 
to use three such elements for ready use of the fryer on 
three phase power electrical inputs and to stagger them 
side by side for compact arrangement. 
There also is a thermostat control typically of the 

sealed hydraulic type having a sensing bulb strapped to 
the heating element in a manner to sense both the tem 
perature of the fat in the container and the temperature 
of the heating element should there accidentally be no 
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fat covering the heating element. A capillary tube con 
nects the bulb to an actuating bellows which expands 
and contracts as the temperature of the bulb varies, and 
the bellows movement opens and closes a set of switch 
contacts which is used to control the power input to the 
heating elements. The bellows and switch contacts are 
mounted in the control head and the sensing bulb is 
mounted on a heating element, and such location is 
typical with a thermobulb type thermostat to minimize 
repeated flexture of the connecting capillary tube. In 
the subject disclosure and referring both to FIGS 1 and 
2, one thermostat control with its bulb 20, connecting 
capillary tube 21, bellows 22 and operated switch 
contacts 23 is associated with the normal operating 
on-off cycling of the heating elements whereby the 
temperature can be adjustably set as required to within 
the operating range of 250 F to 400 F, for example, 
whereas a second thermostat control and its bulb 25, 
connecting capillary tube 26, bellows 27 and operated 
switch contacts 28 is used only to sense over tempera 
ture conditions which are deemed unsafe for consistant 
use, and this high limit should not exceed 475 F. 

Referring to FIG. 2, the heating elements 17, 18, and 
19 are shown in an appropriate power series circuits 
with three-phase power lines X, Y, and Z and spaced 
contactors 30 and 34 having separate operating high 
capacity contacts (31, 32, and 33) and (35, 36, and 37) 
respectively. The three-phase power circuit has full 
voltage for example 208,240, or 480 volts depending on 
power requirements of the heating elements across any 
two lines XY, ZY, or XZ. The series power circuit 
circuits through contactors 30 and 34 and the heating 
elements 17, 18, and 19, provide that the opening of the 
contacts of either contactor terminates the energy input 
from the power lines X, Y, Z to and through the heating 
elements. The power series circuits through the heating 
elements and the closed contacts of the contactors 30 and 
34 are independent of one another. 

In the subject disclosure, there are two embodiments 
and where appropriate like components shown in the 
respective embodiments are illustrated with identical 
numbers. Each contactor has an actuating coil which is 
connected in the control system and which upon being 
energized closes the contacts of the respective contac 
tor. In this regard, coil 46 is operatively associated with 
the contactor 30, hereinafter referred to as the operate 
or operating contactor, and coil 48 is operatively associ 
ated with the contactor 34, hereinafter referred to as 
the Safety contactor. Also in connection with the com 
mon components, an indicator light 49 of amber color is 
connected in parallel across the coil 48 of the operating 
contactor 34, and an indicator light 52 of green color is 
connected across two of the power input circuits 
between lines X and Y as shown at a location between 
the heating elements 17 and 18 and the operating 
contacts 31 and 32 of the safety contactor 30. 

Referring first to FIG. 2 for a more detailed descrip 
tion of the first operating circuit, there is provided a 
main on/off switch 50 having separable contacts which 
can be permanently held closed or permanently held 
open, and the switch is in a series circuit from power 
line L1 through the contacts 28 of the safety thermostat 
control to junction point 53, where the circuit breaks 
into two parallel legs to power line L2, one leg includ 
ing the actuating coil 46 to the safety contactor 30 and 
the other leg including the series connection of the 
operated switch contacts 23 of the operating thermostat 
and the coil 48 of the operating contactor 34. The switch 
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4. 
50 can be located on the front wall of the flyer as shown in 
FIG. I. 
Power lines L1 and L2 can be identical to any two of 

power lines X, Y, or Z; or can be at a lower voltage 
resulting from a step down transformer (not shown), 
connection with these lines, depending on the local 
code requirements or on the preference of the installer. 
The power lines are brought into the interior control section 
of the flyer in any typical manner and are therefore not 
shown other than in the schematic. Red indicator light 54 
is connected in a parallel hookup across the controlled 
switch contacts 28 of the safety thermostat control and 
the same is of such high resistance so that in the normal 
contacts closed condition there is insufficient current 
draw to light the indicator light, whereas with the 
switch contacts 28 open there is sufficient draw to light 
the indicator light 54 but not enough to energize either 
actuating coil 46 or 48. 
The safety thermostat bellows arrangement is prefer 

ably of the type that actuation of the bellows 27 in a 
manner to open the switch contacts 28 throws an over 
center toggle or the like (not shown) to preclude back 
movement or closing of the contacts 28 incident to a 
cool down of the sensed temperature, instead the 
contacts must be manually shifted such as by actuation 
of control button 56 for instituting a restart condition of 
the circuit. 

In normal operation of the control circuit indicated in 
FIG. 2, it will be appreciated that the safety contacts 28 
are closed as are normally the operating thermostat 
contacts 23. Consequently with power in the lines X, Y, 
and Z, and L1 and L2, closing the main on-off switch 50 
simultaneously energizes the actuating coils 46 and 48 
of the respective safety and operating contactors 30 and 
34 to bring main-line power through the heating ele 
ments 17, 18, and 19. At this time the amber indicator 
light 49 glows indicating that the operating contactor 34 
is closed, and the green indicator light 52 glows indicat 
ing that likewise the safety contactor 30 is closed. 
Power is thus carried to the heating elements until the 
time that the operating thermostat bulb 20 senses the set 
high temperature and actuates bellows 22 to open the 
contacts 23 and thereby deemergize the actuating coil 48 
and indicator light 49, and thereby open the contactor 
switches contacts 35, 36, and 37 to deemergize the 

heating elements. The green indicator light 52 remains 
on since the safety contactor 30 through energized actu 
ating coil 46 is still closed. 
Under normal use the operating thermostat thus cy 

cles to energize and deenergize the heating elements 
sufficient to satisfy the demand. Should however the 
contactor 34 or the operating thermostat fail and an 
over temperature condition be reached, the safety ther 
mostatis activated to open the safety thermostat control 
contacts 28 to cut power to both actuating coils 46 and 
48 of the respective contactors. 
When the contacts 31, 32, and 33 open, main power to 

the heating elements is cut off to stop further heating of 
the cooking oil. Opening of contacts 28 turns red signal 
light 54 on indicating an over temperature condition of 
the cooking oil. 

In as much as under normal operation an over tem 
perature condition will not be reached except by the 
malfunction of the operating contactor 34, the green 
signal light 52 shall still remain on because of leakage 
current through closed contacts 35 and 36 and the heat 
ing elements 17 and 18. This indicates that main power 
to the unit is still on; however, this leakage current is 
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insufficient for significant operation of the heating ele 
ments and the oil thus cools down. 
Power can only be restored by manually resetting the 

safety control, by depressing the button 56, but this is 
only after sufficient cool down of the cooking oil, and 
this closes the safety thermostat control contacts 28 and 
reenergizes the actuating coils 46 and 48 of the respec 
tive safety and operating contactors 30 and 34. If the 
subsequent operation results in another over tempera 
ture condition, the operator is clearly appraised of mal 
functioning equipment and can arrange for service of 
Sane, 
Of significance in the subject invention is the fact that 

the main on-off switch 50 and the contacts 28 of the 
safety control thermostats 28 thermostat are effec 
tively in series and each is effectively in a parallel 
hookup with the actuating coils 46 and 48 and of 
contactors. This means that each of the contactors is 
actuated responsive to the operator opening the on-off 
switch 50 such as at the end of the cooking day. Conse 
quently both contactors should open and should take 
power away from the heating elements, and the green 
light 52 should thus turn off. If the safety contactor 50 
should malfunction fused closed, then a circuit is estab 
lished from lines X and Y through the closed contacts 
31 and 32 to the indicator 52, and the illuminated indica 
tor warns the operator that such a malfunction exists 
and repair of same is in order. It should be appreciated 
that the contactors are of such physical construction 
that should any pair of separate contacts become fused 
together none of the contacts can be separated since the 
operating mechanism of the contacts acts in unison 
responsive to the single pull of the actuating coil and/or 
of a return spring not shown. 
A second embodiment of the invention is disclosed in 

FIG. 3, and this embodiment uses a thermostat of the 
automatic resetting type and the control itself acts to 
maintain the thermostat disabled until a reset device is 
manually actuated. Thus there is provided normally 
opened start switch 60 and normally closed stop switch 
62; and there further is provided an operate relay 54 and 
the safety relay 56. The relays are of typical construc 
tion and have a pair of movable leaf switches each 
which can be connected across opposing contacts for 
completing or breaking circuits through the moving 
leaf, and an actuating coil is used to shift the movable 
leaf. Specifically, the operate relay has actuating coil 70 
and a pair of moving leafs 71 and 72; whereas the safety 
relay has actuating coil 74 and a pair of moving leafs 75 
and 76. The start and stop switches can be located on 
the front wall of the fryer forward of the fat container 
to allow an operator to actuate them without reaching 
over the fat container. 
The control circuit is completed, upon a momentary 

closing of the start switch 60, from the line L1 through 
the switch 60 to junction 78, and through operate relay 
coil 70 and closed leaf contact 76 to the line L2. The 
energized coil 70 shifts the leaf contacts 71 and 72 
closed, against contacts 81 and 82, respectively, where 
upon a holding circuit is maintained through the nor 
mally closed stop switch 62 to junction 80, and through 
the now closed leaf 71 to the junction 78 and through 
the energized operate relay coil 70 as noted. The power 
at the junction 78 further is carried by the now closed 
leaf 72 through the operating thermostat switch 
contacts 23 and the actuating coil 48 of the operating 
contactor 34 to line L2, Power is carried further from 
the common hot junction 78 and across the safety con 
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6 
trol thermostat switch leaf 84 and engaged contact 85 
through the actuating coil 46 of the safety contactor 30 
to line L2. Consequently upon the operate relay being 
energized, circuits are completed through the respec 
tive actuating coils 46 and 48 to shift the contactors 30 
and 34 thereby applying power through the heating 
elements 17, 18, and 19. During this power on condition 
the amber light 49 glows because of the energized coil 
48; and the green indicator light 52 glows because of the 
closed safety contactor contacts. Also, cycling of the 
operating thermostat contacts 23 as dictated by demand 
cycles the heat elements on and off. 
The safety thermostat as noted includes a movable 

leaf 84 which, responsive to the sensing bulb 25 indicat 
ing the set oversafe overheat temperature, is shifted 
from against contact 85 to against normally open 
contact 86 and this. This brings power through the 
safety relay coil 74 to line L2, and this further illumi 
nates red indicator light 54 in a parallel hookup connec 
tion with the coil 74. Upon the safety relay coil 74 being 
energized the leaf contacts 75 and 76 are shifted and the 
opened leaf 76 breaks the circuit through the operate 
relay coil 70 to deneergize the operate relay and thus 
allow the leaf contacts 71 and 72 to return to their posi 
tions as shown; and secondly the closed leaf contact 
75 establishes a safety relay hold circuit through coil 74 
by means of the closed leaf 75 to junction 80 and 
through and the normally closed stop switch 62. 
The thus opened leaf contacts 71 and 72 deenergize 

both actuating coils 46 and 48 of the safety and oper 
ate operating contactors respectively and thereby ter 
minates power input to the heating element elements. 
The energized safety relay maintains the operate relay 
deenergized and the latter cannot be energized unless 
and until the safety relay is first deenergized, and this 
can only happen after the cooking oil has cooled suffi 
ciently to allow the contact 84 to shift back against 
contact 85 and then subsequent to this condition of 
manually opening stop switch 62. Thus when the safety 
relay coil 74 is energized, the unit cannot be started by 
closing the start switch 60, and likewise during the 
unsafe condition when the over temperature condition 
exists and contact 86 is engaged by moving leaf 84, the 
safety control cannot be deenergized merely by opening 
the stop switch 62 . . . since immediately upon the 
same closing the stop relay will then be reenergized. 
The deemergized safety control relay allows the safety 
relay leafs 75 and 76 to shift to their normal positions 
shown, so that a subsequent cycle can be instigated 
upon momentarily closing the start control switch 60. 
What is claimed is: 
1. In an electric cooking unit having electric heating 
elements element means disposed to heat a cooking 

environment, an improved operating-safety circuit 
comprising main on and off switch means, an operating 
contactor and a safety contactor each including nor 
mally open switch contacts and an actuating coil effec 
tive for closing same, an operating thermostat and a 
safety thermostat each having a heat sensor in the cook 
ing environment and each having normally closed 
contacts opened contact means shifted between opera 
tive dispositions responsive to the sensed set high tem 
perature temperature demand and higher temperature 
satisfied and overheat conditions, means connecting the 
operating contactor switch contacts and the safety con 
tactor switch contacts on opposite sides of and in main 
power series circuits with the heating elements ele 
ment means effective for controlling electric input to 
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same, an operate control including means connecting when the safety relay is energized to preclude energiza 
the main on and off switch means operatively in series tion of the operate relay and thus the actuation of the 
with a parallel hookup connection of the safety contac- operating contactor actuating coil. 
or actuating coil as one leg and the serially connected 5. An operating safety circuit according to claim 3, 
operator operating contactor actuating coil and op 5 wherein circuit means is provided through the safety 

erating thermostat controlled contacts contact means relay normally opened contact means and the safety 
as the other leg, so that in the temperature demand condi- relay coil and the main on and off switch means effec 
tions actuation of said main on and off switch means tive when the safety relay is energized to hold the same 
simultaneously energizes and deenergizes both actuat as such until it is released by actuation of the main on 
ing coils and thereby opens and closes the Switch 10 and off switch means. 
contacts of both contactors, a safety control including 
means connecting the safety thermostat controlled 
contacts contact means operatively with power 

series connection through said mentioned parallel 
hookup connection and in series with the main on and 15 
off switch means operable responsive to the opening 

6. An operating safety circuit according to claim 5, 
wherein said cooking unit is a deep fat fryer having a 
cooking container for the fat and a wall forwardly dis 
posed from the cooking container, and wherein said 
main on and off switch means is located on the said 

Y, forwardly disposed wall to allow actuation of same 
of said contacts for shifting of said controlled contact without reaching over the cooking container. means for opening the parallel hookup connection and 
thereby simultaneously deemergizing the actuating coils 7. An operating-safety circuit according to claim 1, fur 
of both contactors, and means effectively holding said 20 the providing that the operating and safety contactors each 
parallel hookup connection open and manual reset has two pairs ofsuch switch contacts simultaneously closed 
means for releasing the said holding means, and a by said respective actuating coil, that there are two such 
signal device hooked across the main power input lines electric heating element means, and that said connecting a locations between the safety contactor switch means provide through the Pairs of operating and safety 
contacts and heating elements effective to indicate both 25 contato itch contacts Pai?independent main power 
a power on condition and a faulted closed condition of circuits for controlling electric inputs to the heating ele 
the safety and operator contactor switch contacts. ment means, and further including a signal device hooked 

2. An operating safety circuit according to claim 1, the main power input circuits at locations between 
wherein the means effective for holding the parallel the Safety contactor Switch contacts and the operating con 
hookup connection open includes having the safety 30 tactor switch contacts where said circuits are normally at 
thermostat of the type that remains in its set position different potentials when the switch contacts are closed, 
until shifted by an outside force so that once the same effective to indicate. both a power on condition and a 
has been operated responsive to the set high sensed faulted closed condition of the safety and operating contac 
temperature overheaf condition and the thermostat orch contacts, 
contacts are opened and contact means are shifted the 35 8. An operating, safety circuit according to claim 7. 

same contacts remain open contact means remain wherein the signal device comprises a neon type glow lamp. 
shifted until manually reset by actuation of the reset 9. In an electric cooking unit having at least two electric 

28S. heating element means disposed to heat a cooking environ 
3. An operating safety circuit according to claim 1, ment, an improvement operating-safety circuit comprising 

wherein the means effective for holding the parallel 40 the combination of two contactors, each contactor includ 
hookup connection open includes a safety relay having ing at least two sets of switch contacts and means effective 
a coil in a circuit including normally opened contacts of for opening and closing same, means establishing an inde 
the safety thermostat contact means which relay is ener- pendent power series circuit through each of the heating 
gized upon a sensed over overheat temperature con- element means by connecting one set of switch contacts of 
dition and said relay having normally closed contacts 45 each contactor on each side of the respective heating ele 
opened upon the energization of the relay coil, and ment means between the different electric potentials and 
means operatively connecting the said normally closed the heating element means whereby at least two such inde 
relay contacts in a circuit that precludes actuation of pendent power series circuits are defined, and a signal 
the operate contactor actuating coil. device connected across two such power series circuits at 

4. An operating safety circuit according to claim 3, 50 locations between the contactor switch contacts relative to 
wherein the means precluding actuation of the operate the different electric potentials and where a differential in 
contactor actuating coil includes an operate relay hav- potential exists between the circuits when all switch 
ing a coil operatively connected in series with the safety contacts are closed, effective to indicate both a power on 
relay normally closed contacts and having normally condition when both contactors are closed and a faulted 
open contact means operatively connected in series 55 closed condition of either contactor. 
with the operating contactor actuating coil, effective k 

65 


