
June 1, 1965 J. A. FAY 3,186,417 
DISHWASHER HEATING SYSTEM WITH DUAL ELECTRICAL HEATING MEANS 

Filed Nov. 27, 1962 3 Sheets-Sheet 1 

26 

zférg.4, Z726,670 

INVENTOR. 

JoA/W a. AAY 
asy Ay/s a 77 OaAvayS 

//Aaas, Azech, Avssaz L & A1aaw 

  

  

    

    

  



June 1, 1965 J. A. FAY 3,186,417 
DISHWASHER HEATING SYSTEM WITH DUAL ELECTRICAL, HEATING MEANS 

Filed Nov. 27, 1962 3. Sheets-Sheet 2 

N INVENTOR. 

Johm a. Aa Y 
Asy Ay/s a 77 Oaa/aty13 

Aae?s, AZaca, Aussell &/2Aw 

  



June 1, 1965 J. A. FAY 3,186,417 
DISHWASHER HEATING SYSTEM WITH DUAL ELECTRICAL, HEATING MEANS 

Filed Nov. 27, 1962 5 Sheets-Sheet 3 

Z/ZG, 6. 
OW r 

MMA77ea a Ayaaa. 

ofe 

W 

7/AMAEA (2O s 
ye r 

77A1a -o-o-o-e 

INVENTOR. 
Joyma. Aa Y 

- Asy A/AS 177OAAVAtys 

Aaaa?s, A?teca, Aussaza & A?a'am 

  



United States Patent Office 3,186,417 
Patented June 1, 1965 

3,186,417 
BESHWASHER HEATING SYSTEM WITH IDUAL 

EELECTRECAL SEATING MEANS 
John A. Fay, North Hollywood, Caif, assignor to Waste 

King Corporation, Los Angeles, Calif., a corporation 
of California 

Filed Nov. 27, 1962, Ser. No. 248,222 
3 Cains. (CE. 134-57) 

The present invention relates in general to an auto 
matic dishwasher, i.e., one having its operating cycle con 
trolled by a timer or timer means, and, more particularly, 
to an improved timer-controlled dishwasher heating System 
and method. 
The basic object of the invention is to provide a dish 

O 

washer heating system which comprises dual heating 
means, one being a low-output heating means which is 
“on” throughout at least a substantial portion of the op 
erating cycle of the dishwasher to maintain the desired 
water temperature during washing and rinsing and to dry 
the dishes after they have been washed and rinsed, and 
the other being a high-output heating means which is 
energized only when necessary to bring the water tempera 
ture up to the desired level prior to washing and rinsing 
the dishes. Both of the heating means, which may be 
electrical resistance heating elements, are exposed to the 
water in the bottom of the dishwasher tub during washing 
and rinsing, as by being mounted within the tub adjacent 
the bottom thereof. 

With the foregoing construction, while the low-output 
heating element is energized throughout all or a Substan 
tial part of the operating cycle of the dishwasher, the high 
output heating element is energized only when it is sub 
merged in wash or rinse water in the bottom of the dish 
washer tub, and then only long enough to bring the tem 
perature of the wash or rinse water up to the desired level 
for most effective washing, rinsing and preheating for Sub 
sequent drying. 
The output of the low-output heating element is so se 

lected as to maintain the temperature of everything within 
the dishwasher tub below a predetermined maximum 
value, e.g., 200 F., so as to prevent heat damage to items 
being washed, rinsed and dried, plastic dishwasher parts 
within the tub, and the like. Since the high-output heat 
ing element is on only when submerged, and then only 
long enough to heat the wash or rinse water in which it is 
submerged to a predetermined level, which level is suffi 
ciently low to maintain the temperature of the interior of 
the tub within the desired upper limit, the present inven 
tion easily avoids excessive temperatures within the dish 
washer tub. Furthermore, the invention accomplishes 
this without the constant heating-means cycling which is 
typical of a dishwasher equipped with a single heating 
means, this being an important feature of the invention. 
Another important advantage of the invention is that it 

accomplishes its basic purpose with a very simple electrical 
circuit for the heating system. In other words, since the 
low-output heating element is on throughout all or a 
major portion of the operating cycle, its circuitry is very 
simple, it being necessary only to provide means for ener 
gizing the high-output heating element when heating of the 
wash and rinse water is necessary, and for de-energizing 
this heating element when the desired wash and rinse water 
temperatures have been attained. 

Another object of the invention is to provide the dish 
washer with a timer or timer means having switch means 
for energizing the high-output heating element at selected 
points during the operating cycle. Preferably, one such 
point corresponds to the introduction of the wash water for 
the main Washing operation, and another corresponds to 
the introduction of the rinse water for final rinsing of the 
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dishes after Washing. If desired the water in any other 
phase of the cycle can be heated by the high-output heat 
ing element also. 

Another object of the invention is to provide the dish 
Washer with temperature responsive switch means, e.g., 
a thermostat switch, for de-energizing the high-output heat 
ing element when the desired water temperatures for the 
main Washing operation and the final rinsing operation 
have been achieved. 

Another and important object of the invention is to pro 
vide a tinner having switch means for de-energizing itself 
upon energization of the high-output heating element until 
such time as the desired wash and final rinse water tem 
peratures are attained, the thermostat switch re-energizing 
the timer, which then de-energizes the high-output heat 
ing element, when the water temperature reaches the de 
sired level. With this construction, the operating cycle of 
the dishwasher is interrupted, upon the introduction of 
water for the main washing operation and for the final 
rinsing operation, until such time as the water temperature 
attains the preselected level, whereupon the operating 
cycle is resumed. This insures that the water tempera 
ture will be elevated to the desired level before the main 
Washing operation and the final rinsing operation. 

Preferably, the low-output and the high-output electrical 
heating elements are sheathed in a conventional man 
ner for Submerged operation. While the two heating ele 
ments may be separately sheathed, and the provision of 
Such a heating system is one object of the invention, an 
important object is to enclose both heating elements in 
side-by-side, spaced relation within a single sheath. This 
results in a more economical structure, and one which is 
more compact and takes up less space in the bottom of the 
dishwasher tub, which are important features. 
The foregoing objects, advantages, features and results 

of the present invention, together with various other ob 
jects, advantages, features and results thereof which will 
be apparent to those skilled in the art to which the inven 
tion relates in the light of this disclosure, may be achieved 
with the exemplary embodiments of the invention de 
Scribed in detail hereinafter and illustrated in the accom 
panying drawings, in which: 
FIG. 1 is a side elevational view of a front loading dish 

Washer which embodies the invention; 
FiG. 2 is an enlarged, fragmentary view taken as in 

dicated by the arrowed line 2-2 of FIG. 1 (and also as 
indicated by the arrowed line 2-2 of FIG. 3); 

FIG. 3 is a sectional view taken as indicated by the 
arrowed line 3-3 of FIG. 2; 

FIG. 4 is an enlarged sectional view taken along the 
arrowed line 4-4 of FIG. 2; 
FIG. 5 is a highly simplified, fragmentary, diagrammatic 

view illustrating the heater circuitry of the invention and 
the control system therefor; 

FIG. 6 is a fragmentary view illustrating a portion of 
the operating cycle of the dishwasher of the invention; 

FIG. 7 is a fragmentary view, similar to a portion of 
FIG. 2, illustrating another enbodiment of the invention; 
and 
FiG. 8 is an enlarged sectional view taken along the 

arrowed line 8-8 of FIG. 7. 
Referring initially to FIG. 1 of the drawings, the dish 

Washer of the invention is designated generally by the 
numeral i8 and includes a tub 12 provided with a down 
Wardly-opening front door 14. Dishes to be washed, 
rinsed and dried within the tube 12 are adapted to be 
Supported therein by baskets 16 and 18. During the 
main Washing and rinsing operations of the operating 
cycle of the dishwasher 10 (and during the pre-rinsing 
operation which may be carried out prior to the main 
Washing operation), Water is drawn from the bottom of 
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the tub 12 by a motor-pump assembly 20 and is delivered 
to a water distributing impeller 22 which sprays the wa 
ter over dishes in the baskets 6 and 3. 
The heating system of the invention is designated gen 

erally by the numeral 24 and is located within the tib 2 
adjacent the bottom thereof and in communication with 
the interior of the tub. 
The structure of the dishwasher G has been illustrated 

and described in a Superficial way only merely to outline 
the environmental setting of the invention. It will be 
understood that the dishwasher includes numerous ad 
ditional components, preferably electrically operated, for 
performing such functions as introducing water into the 
tub i2 prior to the main washing and rinsing operations 
(and prior to the pre-rinsing operation preceding the main 
Washing operation if such a pre-rinsing operation is 
utilized), for draining the water from the tub 2 after 
each washing or rinsing operation, for circulating heated 
air over dishes in the baskets 6 and 8 during the drying 
operation, and the like. These various operations are 
carried cut under the control of a timer or timer means 
which is shown diagrammatically at 25 in FIG. 5 of the 
drawings and which includes the usual electric timer 
motor, control Switches, motor-driven cams for operating 
the control Switches, and the like. These have been 
shown in FIG. 5 of the drawings only to the extent neces 
Sary for an understanding of the present invention. For 
a more complete disclosure of components which are not 
illustrated in the drawings and which are conventionally 
incorporated in automatic, timer-controlled dishwashers, 
attention is directed, for example, to Patent No. 2,918,068, 
issued December 22, 1959 to H. E. Karig. 

Turning now to FIGS. 2 and 3 of the drawings in 
particular, the heating system 24 is shown as mounted on 
the bottom wall of the tub 2 within a sump 23 from 
which water is drawn by the motor-pump combination 23 
when it is in operation. With this construction, the heat 
ing system 24 is below the static water level 30, FEG. 3, 
in the tub 12. 
The heating system 24 includes a sheath 32 containing 

electrical insulating material in which are embedded two 
resistance heating elements 36 and 33 in side-by-side, 
Spaced relation. This provides a very compact heating 
System 24 which occupies but little space in the bottom 
of the tub i2, and which may be manufactured econom 
ically. 
The heating element 35 has a relatively low heat out 

put, while the heating element 38 has a considerably 
higher heat output. For example, the heating element 36 
may be a 400-watt element and the heating element 38 
may be a 1200-watt element. 
The low-output heating element 36 is preferably on 

continuously and without interruption throughout the en 
tire operating cycle of the dishwasher 10, although it may 
be on throughout less than the total cycle. The high 
output heating element 38 is energized only upon the 
introduction of water into the tub E2 prior to the main 
Washing and rinsing operations, being on only long enough 
to bring the water temperature up to a predetremined 
level. As will be explained, the high-output heating ele 
ment 38 is adapted to be energized by the timer 26, 
and is adapted to be de-energized when the proper water 
temperature is reached by a temperature responsive switch 
means or thermost at switch 46 exposed to the interior of 
the tub i2. As shown in FIGS. 2 and 3 of the drawings, 
the thermostat switch 40 is mounted on the bottom wall 
of the tub 2 below the heating elements 36 and 38 and 
is below the static water levele 30 so as to respond ac 
curately to the water temperature. 
Turning to FIG. 5 of the drawings, it will be seen that 

the motor (not specifically shown) of the timer 26 is 
connected across power input lines 42 and 44 through 
either the thermostat switch 40, or a switch means 46 
comprising a switch element 48 engageable with either 
of two contacts 50 and 52. It will be noted that the 
thermostat Switch 40 and the switch element and contact 
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combination 43 and 53 are connected in parallel so that 
closuite of the thermost at Switch 49, or engagement of 
the Switch element 48 with the contact 5, will energize 
the notor of the timer 23. 
The Switch element 43 is movable between the contacts 

56 and 52 by a cam, not shown, driven by the motor 
of the timer 2 is in a conventional manner. The cann 
which controls the Switch element &3 is so designed that it 
shifts this switch element from engagement with the con 
tact 5 into engagement with the contact 52 whenever 
cnergization of the high-output heating element 33 is 
required, this heating element being connectible across 
the lines 42 and 44 by the Switch element and contact 
combination 48 and 52. 

in order to obtain continuous energization of the low 
output heating clement 36 without interruption through 
out the entire operating cycle of the dishwasher 19, this 
heating eleinent is connected directly across the lines 42 
and 44. This, the low-output heating element 35 is 
energized as long as a main, on-off switch 54 in the line 
42 is closed. As is conventionai, the main Switch 54 
forms part of the timer 25 and is adapted to be closed 
manually to start the operating cycle of the dishwasher 
EC, being opened by the timer 26 at the end of the operat 
ing cycle by a cann, not shown, driven by the motor of tha 
timer. 
As previously explained, the showing of FIG. 5 of the 

drawing has been limited to that necessary to provide an 
understanding of the present invention. The timer 26, of 
course, is equipped with other cam-operated Switches, not 
shows, for performing various other well known functions 
associated with automatic dishwasher operation. 

Considering the operation of the present invention, it 
ill be assumed that the water to be used for the main 

washing operation and the final rinsing operation is to 
be heated to a predetermined level, determined by thé 
thermostat Switch 48. The operating cycle of the dish 
washer 15 is initiated in the usual manner by inanipulat 
ing the control knob, not shown, of the timer 25 in such 
a way as to close the main switch 54. This results i. 
energization of the timer motor and of the low-output 
heating element 35, the timer causing the dishwasher to 
run through the various phases of its operating cycie. 
When the water for the main washing operation is 

introduced into the tub 2 in a conventional manner, the 
timer 26 shifts the switch element 48 from a position 
where it engages the contact 56 to a position where it 
engages the contact 52. As shown diagrammatically in 
FIG. 6 of the drawings, this results in de-energization of 
the timer, as indicated at 69, and results in energization 
of the high-output heating element or “water heater' 38, 
as indicated at 62. The timer 26 remains de-energized 
until the water temperature, as sensed by the thermostat 
Switch 40, reaches the desired value. Since the time re 
quired to accomplish this is variable, depending upon the 
initial water temperature, the rate of heat loss from the 
dishwasher 10, and the like, the intervals 69 and 62, have 
been shown as of indeterminate length with respect to 
time by utilizing dotted lines for the crests thereof. 
Once the thermost at Switch 43 closes in response to 

attainment of the desired water temperature, the resulting 
re-energization of the timer 26 causes resumed rotation 
of the cam which controls the switch element 48. This 
can, after a brief interval, restores the switch element 48 
to its initial position, viz., the position wherein it is in 
engagement with the contact 53, so as to maintain ener 
gization of the timer 25 even though a slow decrease in 
the Water temperature causes the thermostat switch 40 
to open. At the same time, the high-output heating ele 
ment 38 is de-energized. 

Thus, the high-output heating element 38 is energized 
only long enough to elevate the water temperature to the 
level desired for the main washing operation, the operat 
ing cycle of the dishwasher 9 being interrupted, by de 
energization of the timer 26, until this is achieved. As 
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soon as the desired water temperature is reached, the 
normal operating cycle of the dishwasher is resumed. 

Similarly, the timer is de-energized and the heating ele 
ment 33 is energized upon the introduction of the water 
required for the final rinsing operation, and prior to com 
mencement of this operation, as indicated at 64 and 66 
in FIG. 6 of the drawings. 

Referring to FIGS. 7 and 8 of the drawings, illustrated 
therein is a heating system 70 of the invention which is 
identical to the heating system 24, except that the low 
output and high-output heating elements 36 and 38 are 
embedded in insulating material in separate sheaths 72 
and 74, instead of in the common sheath 32. In all other 
respects, the heating system 70 is identical to the heating 
system 24. 

Although exemplary embodiments of the invention have 
been disclosed herein for purposes of illustration, it will 
be understood that various changes, modifications and 
substitutions may be incorporated in such embodiments 
without departing from the spirit of the invention as de 
fined by the claims which follow. 

I claim: 
1. In an electrical heating system for a dishwasher 

which includes a tub adapted to be filled with water to 
a predetermined static water level and adapted to contain 
dishes to be washed, rinsed and dried, and which includes 
timer means for controlling the operating cycle of said 
dishwasher, the combination of: 

(a) low-output electrical resistance heating means in 
said tub above the bottom thereof and below said 
static water level; 

(b) high-output electrical resistance heating means in 
said tub above the bottom thereof and below said 
static water level; 

(c) means, including Switch means controlled by said 
timer means, for energizing and de-energizing said 
low-output heating means; 

(d) means, including switch means controlled by said 
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timer means, for de-energizing said timer means and 
for energizing said high-output heating means at a 
predetermined point in the operating cycle of said 
dishwasher; 

(e) means, including temperature responsive switch 
means in said tub adjacent the bottom thereof and 
below said static water level, for re-energizing said 
timer means and for de-energizing said high-output 
heating means in response to a predetermined maxi 
mum temperature; 

(f) said low-output and high-output heating means re 
spectively comprising low-output and high-output 
electrical resistance heating elements; and 

(g) waterproof sheathing means enclosing said heating 
elements. 

2. An electrical heating system as set forth in claim 1 
wherein Said sheathing means includes a single sheath 
enclosing said heating elements in spaced relation. 

3. An electrical heating system as set forth in claim 1 
wherein said sheathing means includes separate sheaths 
respectively enclosing said heating elements. 
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