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Application filed October 31, 1919,

To all whom it may concern:

Be it known that I, Lemurr W. SERRELL, -
a citizen of the United States, and resident
of the borough of Manhattan, in the city,
county, and State of New York, have in-
vented a new and useful Electric Fireless
Cooker and Range, of which the following
is a specification. :

The object of the invention is to provide
an electrical cooking apparatus, of moderate
size and simple construction, combining in
one oven'the capabilitiesof botharange and a
fireless cooker, and in these capabilities hav-
ing special utility in respect to the amount
and kinds of things that can be cooked, the
adaptability and convenience of the device
for cooking different articles in the manner
most effective therefor, and its economy in
consumption of electrical energy. )

The oven as herein discloged comprises a
heat-insulated inclosure having a door and

‘guides at different heights for racks. An

electrical heating element is disposed at the
bottom of the oven, over & socapstone or
equivalent heat-absorbing body, and another

electrical heating element is positionable at

any height by shiding it in and out on the
wall guides. An important feature of the
invention comprises vertical trolleys or con-
tinuous conductors by which this upper
heater is supplied with current and with

* which it makes connection at any height.

35

In practice I find it desirable to use a
three-track trolley or conductor system, and
to arrange the windings in both the fixed

~ bottom heating element and the movable

heating element in such a way that the en-

_ tire heat can be thrown into the bottom

45

50

element or into the top element, or divided
between the two elements, at will. If it is
desired to make more room in the coooker,
the movable element may be entirely re-
moved, allowing more space for cooking
utensils, but when using the oven as a grill
or a range, the movable element is. prefer- -
ably placed in the oven at such elevation. as
to bring it close to the surface of the meat
or whatever one desires to cook, so that the
food is subjected to radiant heat from above,
but preferably from both above and below,
this mode of operation being suitable espe-
cially for cooking by the range process
rather than by the fireless cooker process,
although the fireless process can be used in

Specification of Letters Patent,
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conjunction therewith, as might be the case
where a roast or poultry was to be cooked.
The movable element in such case may be
placed close to the surface and by turning
the current in both elements, a heat of
approximately 1200° is developed, which
quickly sears or browns the surface, thus
keeping in the moisture and juices. Then
the current is turned off and the roasting
completed by the fireless process. Numerous
other useful modes of cocking are made pos-
sible by the combination.

T also provide a movable cover or reflector
for the lower heating element, whereby
either the greater part of the heat generated
by the coil can be stored in the bottom soap-
stone to be given ou} over a -prolonged
period, or the element can be used as an
open radiant grill. A

To obtain the greatest efficiency in the
fireless cooker, the loss of the heat must be
kept down to a minimum. To do cooking
a certain number of heat units are required.
Cooking, therefore, is not only & question
of temperature, bui a continuance of fem-
perature and heat must be supplied from
some source to make up losses due fo con-
duction and radiation. When heat is sup-
plied to an oven through an internal heater,

_the oven air is first heated, that heat is ab-

sorbed from the oven air by the walls of
the oven, and that no matter what insulation
is used, the heat travels through the oven
walls to the outer wall. As soon as the outer
oven wall is raised to a temperature above
the surrounding atmosphere, the oven loses
heat by external radiation. It is therefore

essential that there be some form of a cake

of material to supply positive heat, as in the
refrigerator the cake of ice supplies negative
heat. Soapstone appears to be one of the
best materials to use for this purpose, and

it is evident upon reflection that there must-

be some relation between the amount of heat
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absorbed by the soapstones, the amount of -

heat delivered to the oven air, and conse-
quently to the oven walls themselves, that
will give when established a maximum ef-
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ficiency in the utilization of the heat units

developed by the electric heater in the oven,
and I have found that when a radiant elec-
tric coil is placed on a bottom soapstone of
proper dimensions and is covered with a
sheet of asbestos or metal, a greater per-
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centage of heat is absorbed by the soap-
stone than when the face of the heater is
open to the oven air, that the inner oven walls
heat more uniformly to the temperature of
the oven air, that there is less loss of heat
units by conductivity and radiation, and
that the efficiency of the oven as a heat re-
tainer can be practically doubled. I, there-
fore, provide at the bottom of the oven a
soapstone of the proper relative size to the
oven itself, placed on the top of which is a
radiant electric heater covered over by a
reflector or intercepter wherein the coils can
be covered or uncovered at will, being cov-
ered when the oven is to be used as a fire-
less cooker, in which case a very much
greater amount of heat units generated by
the electricity is absorbed by the soapstone,
while sufficient heat is conducted through
the closed cover plate to properly warm the
oven air and the walls of the oven in a
given time. Thus the total number of heat
units generated by the electric heater are

.divided up the most efficiently and the oven
25

air and oven walls are heated with 2 mini-
mum amount of loss of heat due to condue-
tivity and radiation, so that when the cur-
rent is turned off, the oven will take much
longer to cool down to a predetermined,
temperature than it would without the ar-
rangement mentioned.
en the oven, however, is used as an

electric range, the advantage of the direct
intense open radiant heat for quick cooking
cannot be overestimated, and for this pur-
pose the cover is moved, so that the heat
from the coils may act directly on the broil-
in% pan or other vessel that may be used.

n the accompanying drawings, forming
a part hereof:

Figure 1 is a front elevation of an embodi-
ment of the oven in which the outermost
wall or inclosure at the sides and top is in
the form of a removable hood ;

Fig. 2 is a similar view with such hood
removed ;

Fig. 8 is a front elevation, looking at the
interior, with the outermost wall in section

-and the inner door broken away at its hinges,

illustrating one way in which food may be
cooked ; '

Fig. 4 is a horizontal section looking down
upon the bottom heating element, soapstone
and register, a portion of the latter being
broken away to indicate the connections;

Fig. 5 is a view similar to Fig. 8 on a
snialler scale, illustrative of the fireless cook-
ing process with the upper heating element
removed ; :

Fig. 6 is a similar view illustrative of the
range process, using both heating elements,
theh outermost inclosure being ~ dispensed
with; .

Fig. 7 is a view similar to Fig. 6 looking
down upon the upper or removable heating

1,392,802

element, the plane of section being just be-
low the top reflector plate of this element;

Fig. 8 1s an enlarged vertical section at
the angle between one of the fixed side walls'
and the base; 70

Fig. 9 is a similar view at the angle be-
tween the front door and the base;

Fig. 10 is an electrical wiring diagram;

Fig. 11 is an enlarged plan view of the
register and the lower heating element,
showing the outer part of the register closed
and the inner part open;

Fig. 12 is a vertical section of the same
taken in the direction of the longer hori-
zontal dimension; oo

Fig. 18 is a central vertical section at right
angles to Fig. 12; and

Fig. 14 is a plan of the inner movable sec-
tion of the register.

The oven is shown as comprising an oven
broper 1 having heat-insulating walls and
an outer inclosure 2 in the form of a remov-
able hood spaced at top and sides from the
outer wall of the oven proper by an air space
3 forming a part or supplementary part of
the heat insulation. Tt is to be understood,
however, that the outer air-space-forming
wall may be fixed and that I do not limit
myself to the particular form and propor-
tions of the heat insulation, which I prefer
to constitute, however, by a thickness of
asbestos or equivalent material 4 for the in-
ner part and an air space for the outer part.
If desired, insulation of one kind only can
be employed. In the particular construction 109
shown, the fixed walls comprise inner and
outer approximately cubical shells 5 and 6,
with the heat non-conducting filling 4 be-
tween them. The joints where they occur in
the inner shell, as at 7 in Fig. 8, are closed, 105
S0 as to prevent access of moisture from the
interior to the insulation 4, and the shells
are so constructed that metal contact be-
tween them is avoided, heat insulation spaces
8 being interposed at the regions where the 110
shells would otherwise bear upon each other.
The front of the part of the inclosure which
has been termed the oven proper is formed
by a door 9 swung on side hinges 10 and of
similar construction to the fixed walls, being 115
formed of inner and outer shells 5% and 6°
with interposed insulation 4¢ and insulation
spacers 8 at the joints. The edges of the
door are beveled to fit a correspondingly
beveled frame 11 held out of metallic con-
tact with the shells 5 and 6 by insulation
spacers 8 and 12,

The outer portion 13 of the base is con-
tinued in the form illustrated to provide a
sloping ledge with seat 14 for the lower 125
edge of the hood 2; and outside of said seat
is a trough 15 to catch any condensation. A
vent 16 (Fig. 3) passing through the shells
5, 6 and insulation 4 at the top permits steam
to escape so that the cooking takes place 136
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without pressure; and the steam may be de-
livered into the air space 3, there to condense
and give up. its latent heat, though this is
not essential. The front of the inclosure 2

has a door 92, the opening of which is large

enough-to enable the door 9 to be opened
without taking off the hood. A suitable
temperatire indicator 9* is mounted in the
inner door, and may be seen through a win-
dow in the outer door,

The interior of the oven, at opposite sides
of the doorway is provided with horizontal
ledges 17 extending from front to.rear and
forming guides whereon removable and ad-
justable racks 18 may be slid to support the
food and utensils. The same guides are also
adapted.to receive laterally projecting lugs
19 on the frame 20 of an upper, movable
electrical heating element 21, which can be
placed at any height desired.

In the bottom part of the oven interior is
a relatively large soapstone slab 22, suitably
held by clips 23 and resting on ribs 24 (Figs.
8 and 9), whereby a small air space is left
between it and the bottom of the shell 5, the
edges of the slab being likewise spaced from
the inner side walls. The dimensions of this
slab can advantageously be approximately
as shown in the drawing, though needless
to say the exact size can be varied.

A Jower electrical radiant heating element

95 in a suitable frame 26 is mounted on said
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bottom soapstone 22, where it may be held
by suitable clips 27. As shown more par-
ticularly in Figs. 12 and 13 the coils of the
element are supported in an open inner
frame 28 of porcelain or other insulation, so
that they are exposed at the under side to

the soapstone or heat reservoir beneath. At -

the upper side they can be covered or un-
covered by means of a movable heat-inter-
cepter or reflector, represented by a regis-
ter 29.  The function of the movable cover

is to cause the heat from the coil to be
“thrown into the stone or to permit it to be

used for direct radiant cooking, at will, and
its form may be varied. The register shown

in the drawing comprisés an upper, fixed:

plate 30 slotted in vertical coincidence with
the coils, and under slidable plates 31, 32
similarly slotted and adapted to be moved
to open or blank the stationary slots. The
movable register member 32 is located pref-
erably at the middle and is of comparatively

small area and generally circular, and occu- -

pies an opening in the outer member ‘31,
which opening is large enough to permit of
independent movement. of the two members,
The inner member may be guided by pins
33, projecting downward from the station-
ary top plate into slots 34 in the inner mem-
ber, and has a forwardly extending stem 35
terminating in an accessible finger-piece 36.

.The outer section 81 has another forwardly

projecting handle 37; and ‘the relations are

8

such that both of the sections can be opened
or closed at the same time, or the smaller
inner section alone can be opened. :The en-
tirely open condition is seen in Fig. 4 and
the partly open condition in Fig. 11. In the

‘latter view pushing in on the handle 37 will

open the outer section, with the result seen
in Fig. 4, and pulling out on the handle 36
will close the inner section, both sections be-
ing then closed. ‘

The upper, movable heating element is
similarly constructed and mounted, and
could also be provided with a register at
one side, but for most purposes it will be
sufficient to furnish it with a fixed cover
plate 38, which will cause it to throw its
heat downward. If desired to radiate up-
ward, the heating element can be turned up-
side down on the guides. ‘

As shown in Fig. 7 the coils of the mov-
able heating elemént 21 are connected alter-
nately in series, the current passing from
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one of two outside terminals 89 at the back - .

through every other coil to the front, and
then through the remaining coils to the back
and out at the other terminal 39. A middle
conductor 40 is connected to the forward
coil and extends, without connection with
the other coils to the back, to a mid-terminal
49. By outside and mid-terminals I do not
mean necessarily that the terminal 40 is be-
tween the terminals 89, but that the termi-
nals 89 are at the ends.of the complete heat-
ing element, whereas the terminal 40 is con-
nected to furnish a.return path for the cur-
rent, under certain conditions, after it has

90 .
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traversed only half or other part of the

coils.
The terminals 39 and 40 are contact mem-

‘bers adapted to slip into and out of connec-

tion with triple conductors 41, 41, 42, which
extend up the back of the interior of the

105

oven from the bottom, the construction being -

such that the terminals are adapted to slip
automatically into and out of connection
with the fixed conductors at any height, by
the mere act of inserting or removing the
heating element on its guides 17. This may
be accomplished in a variety of ways, but
preferably the conductors or trolleys consist
of bars projecting from the backs ¢° chan-
nels in an insulation member 43, while the
terminals are spring clips formed to em-
brace these bars. ‘

The lower heating element is similarly
wired, but in this instance the outside ter-
minals 89* are fastened to suitable binding

"posts 44 on the bottom. The mid-terminal

40* is a contact like those of the upper ele-
ment, to connect with the conductor 42. 'The

110
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conductors 41 are represented as connected

‘with biriding posts 45 on the bottom of the

interior. The binding posts 44, 44, 45, 45 are

connected with four main terminals 46, 47,

48, 49, adapted to be connected.in different
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pairs with an outside circuit, terminals of
which are represented .at 50 and 51. Refer-

‘ring to the diagram of F ig. 10 and assuming

the movable heating element 21 to be in place
in one or other of its positions, current is
caused to flow through one or either of the
elements in its entirely, or can be divided
between the two. Thus if the outside circuit
is connected with the terminals 46, 47, the
current will enter the lower heating element,
25 only, and will pass through all of its
coils. 'When the terminals 47, 48 are se-
lected the current flows through one part
of each of the elements, these parts being
connected in series by the said terminals
40, 40°, the trolley conductor 42 and one
of the conductors 41, and the other parts of
both elements being cut out of cireuit.
Finally, when terminals 48 and 49 are con.
nected with the outside circuit, the upper
element only receives the current, which
traverses all of its coils, by way of -the con-
ductors 41. '

A relatively thin soapstone 52 is sup-
ported in the upper part of the interior
slightly spaced from the top inner wall, and
also from the side walls. Clips 53 are in-
dicated for holding the soapstone in a re-
movable manner, it being desirable to take
out both stones occasionally for cleaning.
While T have used the term soapstone, as it
appears to be the best and typical example
of a heat-absorbing reservoir or “cake” suit-
able for the purpose of fireless cooking, it
is to be understood of course that I do not
limit myself to one material.

The cooker constituted as described is
serviceable for a variety of cooking opera-
tions and takes the place of both the range
and the fireless cooker. For fireless cook.
ing, the upper heating element may be re-
moved if it is in the way, and any appro-
priate number of racks 18 are inserted to
support the vessels containing the food
(Fig. 5). The oven is closed and the cur-
rent turned on into the lower heating ele-
ment, the register 29 over this element being
closed. The heat given off. from the radiant
coils is largely taken up by the bottom soap-
stone 22, and enough passes through the
cover to heat the air, the food and the walls
to the desired temperature. The current is
then turned off, and the food left to cook
by the heat confined in the oven and grad-
ually given off by the soapstones.

In the case of roasting or baking, it is
desirable to wuse both heating elements,
-above and below the food. Thus, as shown
in Fig. 8, the baking pan or other recepta-
cle can be placed directly on the frame or
register of the bottom heater, and the upper
heater can be disposed close over the fowl
or other article, with its radiant coils fac-
ing downward. In this way the surface can
be nicely browned or seared, and the cook-

‘can be saved and
oApening only the portion 32 of the register.

1,302,802

ing of the interior completed in the fireless
way, after the current has been turned off.

r the oven can be used as a.range, with-
out the hood or outer inclosure 2 if desired,
and with the door open or not as desired.
In such case, for example, steaks, chops and
other articles can be quickly cooked between
the upwardly and downwardly striking
radiant heat from both heating elements,
the register 29 being open. The pan or
other receptacle can be placed on the open
register, or supported at a greater or less
elevation by one of the racks 18, as seen in
Fig. 6, and the upper element can also be
placed at any desired height. In this form
of cooking the lower heating element alone
can be used, or all the current can be thrown
in the upper, movable element if for any
reason desirable. When making coffee or
heating any small bottomed vessel, current
the action hastened by

t the same time other articles can be
heated in. the upper part of the oven, or
upon the closed part of the register. Nu-
merous other modes of use are also possible.

What I claim as new is:

1. In a cooking apparatus, an oven, a
movable electrical heating element adapted
to be supported in the oven at various
heights, and continuous vertically extend-
ing stationary conductors codperative with
sald heating element at any height.

2. In a cooking apparatus, an oven pro-
vided with guides, vertical conductor troj-
leys at the back of the oven, and a remov-
able electrical heating element adapted to
make connection with said trolleys at any
height. :

3. In a cooking apparatus, the combina-
tion of an oven provided with guides, an
electrical heating element at the hottom of
the oven, an upper electrical heating ele-
ment positionable at various heights, and
vertical conductor trolleys for cooperation
with said upper element.

4. In a cooking apparatus, the combina-
tion of an oven, a lower electrical heating
element, an upper electrical heating ele-
ment positionable at different heights, and
means for supplying current to the entirety
of either one of the elements or connecting

halves of the two elements in series with the_

supply circuit at will. ‘

In a cooking apparatus, the combina-
tion with an oven, of upper and lower elec-
trical heating elements therein, each of said
elements having three terminals, means for
connecting the mid-terminals of the two ele-
ments, and means for selectively connecting
the outside terminals of the elements with
a supply circuit, whereby the current may
be caused to pass through the whole of
either element or through half each of both
elements in series, at will.
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6. In a cooking apparatus, the combina-
tion of an oven, a lower electrical heating
element, an upper electrical heating element
pos1t10nable at different heights, each of
said heating elements having two outside
terminals and a mid-terminal, four main
terminals, and three conductors with which
the terminals of the movable element en-

gage, two of said conductors being con-
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nected with two of the main terminals, the
outside terminals of the lower heatlng ele-
ment being connected with the other two
main terminals, and the mid-terminal of the
lower element being connected with the
third conductor.

7. In a cooking apparatus, a heat-insu-
lated oven, a heat-absorbing body therein,
an electrical heating element imwmediately
over said body, and a register over the heat-
ing element.

8. In a cooking apparatus, the combina-
tion of a heat-insulated inclosure, a heat-
absorbing body therein, an electrical heat-
ing element immediately over said body,
and a movable cover for the heating ele-
ment whereby the heat can be forced prin-
cipally into the heat-absorbing body to be

a

given out over a period, or the radiant coils
exposed for direct cooking, at will.

9. In a cooking apparatus, the combina-
tion of a heat-insulated inclosure, a heat-
absorbing body therein, an electrical heat-
ing element immediately over said body,
and a register over the heating element
comprising outer and inner parts, both of
whieh, or the inner part alone, can be
opened at will.

10. In a fireless cooker, the combination
of an oven having heat-insulating walls
with a door in one side and guides for the
racks, an electrical heating element and a
heat- absorblng body therein, a hood inclos-
ing the oven with air space between, and a
steam vent from the oven into said air space.

11. In a fireless cooker, the combination

of an oven having heat-insulating walls
with a door in one side and guides for racks,
an electrical heating element and heat- ab-
sorbing body in the oven, and a removable
hood adapted to surround the oven in spaced
relation and having a door outside the door
of the oven.

LEMUEL W. SERRELL.
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