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William F. Ogden, Chicago, 111, assignor to Edison
General Electric Appliance Company, Inc., Chi-
cago, 111, a corporation of New York

Application March 17, 1944, Serial No. 526,921
(C1. 219—20) :

‘4 Claims.
This invention relates to electric heating sys-

'tems, more particularly to electric heating sys-

tems for heating devices which are operated in-
termittently, such as electric ranges and water

heaters, and it has for its object the provision -

of simple and reliable means whereby the oper- .

ations of the range and water heater are con-
trolled so &s to limit the maximum load -con-
nected to the supply circuit. N

The electric range, which I will term the “pri-
mary” load, and the water heater, which I will
call the “secondary” load, each is used but a few
hours daily. The range, however, must be avail-
able for use when needed and its operation must
not be interrupted. The water heater on the
other hand may be operated during the periods
when the range is not being used and hot water
heated and stored for future use. ' ]

The present day electric ranges are provided
with & number of plural heat surface units, at
least one of which hes a quite high capacity;
and also iz provided with oven heating units
which when energized either for baking or broil-
ing consume & congiderable amount of energy
and impose a considerable load upon the supply
system: moreover, the modern water heaters age
provided with relatively high wattage heating
vnits. Therefore, if the high capacity surisce
unit be operating ot its higher heats or if. the
oven hesting means be energized simultaneously
with the water heater o relatively heavy load
would be applied to the supply circuit. Asis well
tnown $his is undesirable from the standpoint of
good cenbral station operation.

Tn order to reduce the maximum demand im-
posed upon the supply system, I 1imit the energy
supplied to the water heater whenever the oven
is energized, ov the higher capacity surface units
are operating to generate their high heats.

in carrying out my invention in one form
thersof, I heve provided interlocking means be-~

tween the water heater switch and the oven
switch and between the water heater switch and

those switches which conficl the relatively bigh.

capacity surfece units for preveniing operstions
which will unduly load the supply system.

For & more complete vnderstanding of this
tnvention, reference shouid be had to the nccom=
penying drawing in-which Fg. i is o fregmen-
tery front elevetion of en electric range which is
provided with the control system, of this lnven-
tion: Fig. 2 iz o plen view of the range shown
n Mg 1, Tig. 2 belng dravn fo & smealler scale
fhen Mg, %) and Figs. 2 end 4 taken together
nlustrate tho interlocking mesns between the

range switches and the water heater switch, the
water heater being illustrated diagrammatically
in Fig. 4, and these figures being drawn to a
larger scale than Figs, 1 and 2. S -

Referring to the drawing, this invention has
been shown in one form- as applied to an electric
range 10 and an electric water heater, 10a. The
range is provided with a plurality of surface units

- i1, 12 and 18, and a deep well cooker {4, the sur-
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face units i and 13 and the deep well cooker 8
having a relatively low capacity as compared
with the surface unit 12. Tt will be understood
that each of the heaters {1, 12, i3 and $4 will be
provided with its own heating unit, which unit,
as will be understood by those skilled in the art,
generaliy comprises a pair of resistances. The
heating units for the four heaters are controlled
by switches 18, 16, 17 and {8, respectively, having
operating knobs i8e, {6a, {Ta and {3a, which
drive the switch shafts 15b, 16b, (7 and i8b.
In the specific embodiment of the invention

. iliustrated each.of the unifs will generate fve
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different degrees of heat. For example, the two
smeller surface units {1 and {3 operate at the
five hesais—1250-—690-—310—170—75 watts; the
deep ‘well cocker 14 af the five heais—1260—

400—265——100-—85 wetts; while the high capac-
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ity surface unit 12 operates at the five heatg—
2100-mB40—505-—~210--125 watts. The electric
oven of the range is provided with upper and

.lower heating resistances {9¢ and {80 which are

controlled by a multiple position oven switeh 22
having an opersting knob 28 and switch shaft
5eh. The hesters i8¢ and §9b are controlled by
the multiple position switch 28 to generate broil-
ing and bake heats. In the specific example il-
lustrated, the oven switch has a “preheat” posi-
sion which controls the heating means to gen-
erate 4000 wastts; o bake position which calls for
2800 watts: o speed broil position which calls for
4000 watis: and & broil positlon which calls for
2400 watis. - i

Walle any cuiteble switches and heating sys-
tems may be used, I prefer to use substontially

the arrengements disclosed In the U. 8, patent to

0, 2, Randolph et al., Mo, 2,203,288, dated June .
2, 1940, :
The weier heater (6¢ which i3 shown dlagram-
mstienlly n Mg, & iz provided with & primary or
main heating elemnent %2 locaied In the lower
norticn of the wabtsr healer storage tank 22a.
Cenerally $his heater has o high eapacity, such
as 1500-3000 watts, and it is used to heat ihe
entire contents of the tank to the desired fem-
perature. The heating glement 29 is energized




2
from a sultable source of electrical supply 22b
and its energization is controlled by means of a
switch 23. The water heater may also be pro-
vided with a secondary heating element 22¢
located at the top of the tank, this heater gen-
erally being controlled to be energized quickly

to supply hot water in the event the hot water -

in the tank has been substantially depleted. This
heating element also has a high capacity. This
heating element 22c¢ also may be energized from
the source 22b, but in the specific example of the
invention illustrated it is not controlled by the
switch 23. It will be understcod, however, that
it may be controlled by the switch 23 so that when
this switch is in its “off” position the entire heat-
er is deenergized; on the other hand, the switch
23 may be used to control the upper heater 22¢
alone. .

As pointed out previously, it is an object of
this invention to limit the maximum load that
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can be imposed upon the common supply system _/

provided for the range and water heater. In
the specific exampie illustrated, the water heater
may be connected to the supply source when
the switches (5, 1T and (8 for the heaters i, 13
and 14 are in their “off” or in any of their heat
controlling positions, and also may be energized
when the switch 16 for the large surface unit
{2 is in the two lower heat positions, or in the
“off” position, but cannot be energized if this
switch is in its three higher switch positions—
all assuming that the oven is deenergized com-
bletely. It is contemplated that when the oven
switch 20 is moved from its “off” position to any
of its heat controlling positicns then the water
heater will be cut off from the supply circuit.

In order to accomplish the foregoing, I
mechanically interconnect the switch i8 for the
high capacity surface unit (2, and the switch 20
for the oven with the water heater switch 23.
I accomplish this by means of a rigid slide bar
25 which is mounted back of the range front
plate 26, as shown in Fig. 1. This slide bar is
arranged to control the operation of the water
heater switch 23. This switch, as shown, has a
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fixed contact 21 with which a movable contact .

28 cooperates so that when the two contacts are
in engagement the heating element 22 is ener-
gized, whereas when they are open the element
is deenergized. The slide bar 25 carries an in-
sulating block 29 which is arranged to engage
the switch arm 28 to close it when the slide bar
is moved toward the right, as viewed in the
drawing, whereas when the slide bar .is moved
toward the left, the switch bar 28 opens by rea-
son of its inherent resiliency. The slide bar is
biased toward the right to close the switch 23
by means of a spring 30 coacting with its left-
hand end, as viewed in Figs. 1 and 3.

The switch knob 16a for the high capacity
surface unit {2 operates a cam 31 mounted on
the switch shaft (6b, and. which is positioned
within an aperture 32 provided for it in the bar
25, and the switch knob 20a of the switch 20
operates a cam 33 mounted on the switch shaft
20b, and which operates within an’ opening 34
provided in the bar 25. The cams are arranged
to operate against the edges 35 and 36 of the
two openings 32 and 34, respectively. The shape
of the cam 3{ is such that whenever the knob
18a is moved to its three positions corresponding
to the three higher heats for the unit 12 it will
hold the bar 25 toward the left against the
force of the spring 30, as shown in Fig. 4, in
order to keep the switch 23 in its open position,

by

b5

80

65

70

5

2,368,488

and thereby prevent undesirable energization of
the water heater. “The cam 33 of the oven switch
23 is so arranged that it will hold the bar 25
toward the left to prevent energization of the
water heater in any of its heat controlling posi-
tions; in other words, whenever the knob 20a
is turned from its “off” position to an oven heat
position, the water heater will be deenergized.

The slide bar 25 is further provided with slots
37, 38 and 39 having the same shape as the
slots 32 and 34, but which perform no function
in controlling the water heater. In other words,
these openings are provided merely to accom-

"modate the associated switch shafts 156, 175 and

{85 for the heaters 11, 13 and I&, respectively.
However, if it be desired to further limit.the
connected load, these three shafts may be pro-
vided with cams suitably shaped to disconnect
the water heater for the higher heat positions
of the associated heaters,

The switch bar 25 may be mounted to slide in
any suitable guidewsays or tracks, but as shown
it is mounted to slide upon suitable fixed brackets
40 and 41 which have forwardly projecting re-
taining members 42 and 43, respectively.

As will be understood by those skilled in the
art, the water heater switch 23 may control the
heater 22 through a suitable relay, if it is desired
to use a switch 23 of smaller capacity.

While I have shown a particular embodiment
of my invention, it will be understood, of course,
that I do not wish to be limited thereto since
many modifications may be made, and I, there-
fore, contemplate by the appended claims to
cover any such modifleations as fall within the
true spirit and scope of my invention.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. A system of control for & plurality of slec-
trical devices constituting primary and second-
ary loads, said primary load having a plurality
of separate multiple heat heating means of dif-
ferent capacity, and said secondary load having
& heating element, said system comprising sep-

5 arate multiple position switches for controlling

seid separate primary load heating means re-

spectively to generate different degrees of heat

in each, a switeh for controlling said heating -
element of said secondary load, ang interlock-
ing means between szid multiple position
switches and said secondary load switech con-
structed and arranged so that the latter switch
is operated to energize said secondary load heat-
ing element when all of said multiple position
switches are in their “off” positions, and is op-
erated to deenergize said secondary load heating
element when any one of the multiple position
switches of the higher capacity heating means is
in any one of its positions which cause its asso-
clated heating means to generate its higher de-
gree of heat, and further is reoperated to reener-
gize said secondary load heating element when
sald one switch is operated to cause its said as-
sociated heating means to generate its lower de-
grees of heat.

2. A system of control for an electric range and
an electric water heater, said range having at
least two muyltiple heat heating means, one of
which consumes a relatively great amount of
energy in all of its heat conditions, and the other
of which consumes a relatively great amount of
energy in certain ones only of its higher heat
conditions, separate multiple position switches
controlling said heating means respectively, each
when operated from its “off” position controlling
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its heating means to generate a degree of heat
depending upon the position of the switch, sald
water heater having a heating element and a
switch for controlling said heating element, an
" interlocking means between said switches so that
when said one heating means is energized by
the movement of its switch from its “off” po-
sition to any of its heat generating positions,
said water heater switch is operated to deener-
gize said water heater, and when said other
- switch is moved from its “off” position to any of
its positions for causing the associated heating
means {0 generate said higher heat conditions,
said water heater switch is likewise operated to
deenergize the water heater, but when said other
switch is moved to positions corresponding to
the lower heat conditions of its associated heat-
ing means, sald water heater switch is closed to
energize sald water heater heating element, all

providing said switch for sald one heating ele- :

ment is in its “off” position.

3. A system of control for an electric range
and an electric water heater, said range having
a multiple heat surface unit, and an oven pro-
vided with relatively high heat capacity heating
means therein, and said water heater having

heating means, said system comprising a multi. -

ple position switch for controlling said surface
unit to generate different degrees of heat by the
movement of said switch from its “off” position
to its different heat “on” controlling positions,
a switch controlling said oven heating means op-
erating to energize sald heating means when op-
erated from its “off” position to heat “on” po-
sitions, a switch for controlling said water heater
heating means so that when it is moved from its
“off” to an “on” position it energizes said heat-
"ing means, and interiocking means between said
switches constructed and arranged so that when
said surface unit switch is in certain of its po-
sitions for effecting the higher degrees of heat in
said surface unit said water heater switch is
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opened, and when it is in.its lower heat posi-
tions said water heater switch is closed, all pro-
vided said oven switch is in its “off” position,
and further so that whenever said oven switch
is operated from its “off” position to its heat “on”
positions said water heater switch is opened, -
4, A system of control for an electric range
and an electric water heater, said range having
a multiple heat surface unit, and an oven pro-
vided with relatively high heat capacity heating
means therein, and said water heater having
heating means, said system comprising a multi-

‘ple position switch for controlling said surface

unit to generate different degrees of heat by the
movement of said switch from its “off” position
to its different heat “on” controlling positions,
a switch controlling said oven heating means op-
erating to energize said heating means when op-
erated from its “off” to heat “on” positions, a
switch for controlling satid water heater heating
means s¢ that when it is moved from its “off”
to an “on” position it energizes said heating
means, a slide bar for operating said water heat-
ing switch operable when moved in one direc-
tion to close said switch and when moved in the
other direction to open said switch, means bias-
ing salid bar in said one direction, and cam means

" operated by said surface unit and oven switches

controlling the motion of said bar so that when-
ever said oven switch is moved from its “off”
position sald bar is moved against the pressure
of said spring to open said water heater switch,
and when sald oven switch is in its “off” posi-
tion and said surface unit switch is in any of its
positions corresponding to the lower degree of
heat said spring forces said bar to close said
water heater switch, but when said multiple po-
sition surface unit switch is in its positions for

- effecting the higher degrees of heat in said sur-
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face unit, said bar is moved against the force
of said spring to open said water heater switch.
WILLIAM F, OGDEN.




