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A method for producing batter-based
baked goods, such as brownies, are produced A
by subjecting a microwave-transparent pan J

;
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wave oven. The pan (10), free of sharp corn-
ers, is spaced apart from the interior bottom
wall of the oven’s cavity, and has height,
width, and length dimensions such that when

of batter to microwave energy in a micro- w

N\'u "

one dimension, in inches is NA/4, where N is an odd integer from 1 to 15, then one of the other dimensions is NA/4, wher-
ein N/ is an even integer from 2 to 12, and the remaining dimension is NA/4 wherein N is either an odd integer from 1 to
15 or an even integer from 2 to 12, being the wave length of waves eminating from the klystron of the microwave oven.
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Method and Container for Producing
Batter-Based Baked Goods

Technical Field .
The present invention relates to a method and a

container such as a tray or pan for preparing batter-based
baked goods, such as Brownies, in a microwave oven.

Background Art
among the myriad of baked goods favored by the American

palate are those known, generally, as Brownies. Organo-

" leptically, the ideal Brownie has a chewy, moist texture,

a smooth, uniform surface appearance and is free of hard
spots, unbaked batter, and a cratered surface. For the
homemaker, there are available numerous "Brownie dry
mixes". These, when admixed with, e.g. oil, water, and
egg to form a batter, spread in a pan and baked in a gas
or electric oven, then cut into rectangles, become the
delicious snack cakes known as Brownies.

With the advent and increasing popularity and use of
microwave ovens, there has been an increase in the
availability and variety of prepackaged food products,
including cake mixes, which are designed especially for
heating and cooking in a microwave oven. While many foods
jend themselves well to heating in a microwave oven to
produce a satisfactorily cooked product, this is not true
of all foods. Among foods which have presented problems
in that regard, are batter-based baked goods, and in
particular those known as Brownies. )

Attempts to produce Brownies, having a desirable taste
and eye-appeal by heating a pan of Brownie batter in a
microwave oven have, hitherto, not been successful, the
resulting baked product frequently having burned edges;
having portions_which are hard to the "bite", soupy,
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uncooked portion therewithin, and cratering or pitting of

the surface, all of these affecting the taste appeal or the
asthetics of the product. v

The production of satisfactory Brownies by means of
heating a batter in a microwave oven has thus far remained
an elusive goal. '

Disclosure of the Invention

It is a primary object of this invention to provide ;-
new and unique'method and container for use in producing
Brownies and similar baked prdducts, by heating a
patter-containing pan in a microwave oven.

Another object is to produce Brownies which are
subétantially free of burned edges, uncooked, soupy inner
portions, uneven surfaces, cratering, and pitting, by .
subjecting a brownie cake batter in a tray or pan, to
microwave energy in a microwave oven.

A still further object is to provide a unique container
for use as a tray or pan for holding a batch of cake )

- batter, such as Brownie cake batter, while container and

batter are subjedted to microwave energy in a microwave
oven. ' ' , '

Yet a further object is to provide a means for
minimizing or eliminating soft and incompletely baked
interior portions of Brownie cake which has been baked
in a microwave oven.

These and other moré specific objects of the invention
will be understood from the following brief description of
the drawings, and of the best mode for carrying out the
invention.
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Brief Description of the Drawings
Figure 1 is a vertical sectional view of one form of a

pan designed for use in accordance with the invention.
Figure 2 is a vertical sectional view of a different
form of a pan, and different separator means for use
therewith in accordance with the invention.
Figure. 3 is a plan view of the pan of Figures 1 and 2.

‘Summary of the Invention

My invention provides a unique method and container,
for batter-based production of bakery goods, and in '
particular Brownies, by heating Brownie batter contained
in a unique pan, or tray, in a microwave oven.

In producing Brownies in accordance with my invention, -

one first forms a batter from any commerially available

Brownie dry mix and pours the resulting batter into the
specially designed and dimensioned microwave transparent
pan, to a predetermined depth. The pan, which may have
extenders, or legs, integral therewith to provide a free or
open space between the bottom of the pan and the bottom of
the oven is placed in a microwave oven, such as one of
those conventional ovens operating at 2.45 gigahertz, and
subjecting the microwave energy transmission into the
patter for a time sufficient to bake the pan contents, as
py using a power setting of "high" for about 4 minutes.

In place of a pan having extenders integral therewith,
the pan may be wholly flat-bottomed; however in such case

it is desirable to insert a microwave-transparent spacer

between the bottom of the pan and the bottom of the oven,
that is to say the false bottom of the oven. The pan is.
formed of a microwave transparent polymeric material, such
as a polyolefin, including polypropylene, polyesters,
polycarbonates, polystyrene, polyamide imides, polyether
imides, polyvinyl chlorides, or blends of these.
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Desirably, the materials used should be those that provide
good release properties, be low in cost, and be able to
withstand temperatures in excess of 130 degrees C. The pan
is made in any suitable way, as by thermomolding, and
formed so it is rectangular or oval in shape, with generous
corner radii and with no angular corners. The walls of the
pan are generally less than about 0.060 inches, and
preferably about 0.02 to 0.03 inches, in thickness.

- The substantlally critical dimensions of the pan are
expressible in terms of wavelength A of the applied

‘microwave radiation. Thus, the depth of the pan in inches

should be preferably about N/Q,/4 , where N is an odd
integer from 1 to 15. The width of the pan should
preferably be about le /4, where N is an even integer from
2 to 12. The length of the pan should preferably be about

NA /4, where N is an odd integer from 1 to 15.

More broadly expressed, when one dimension, height(h),
width(w) or length(l) of the pan 10, in inches, is NQ /4,
N being an odd integer from 1 to 15, then one of the other.
dimensions is le /4, N being an even integer from 2 to 12,
and the remaining dimension is N R /4, N being either an -
odd integer from 1 to 15 or an even integer from 2 to 12.

Since the operating frequency for a standard home oven

is 2.45 glgahertz, the wavelength is 4.8 inches, and the

1/4 wavelength is 1,2 inches. Translating the foregoing
into one set of dimension expressed in inches, a convenient
pan size, for the practice of my invention, is one with the
following dimensions: Depth about 1.2 inches; width, no
greater than about 4 inches, length, no greater than about
6 inches. ,

 When used with a batter formed from a commerically
available dry mix such as the Fudge Brownie Mix produced by
General Mills, Inc. of Minneapolis, Minnesota, and a pan of
the aforesaid dimensions, the batter depth, in the pan is
preferably less than about 0.60 inches, and preferably not
over about 1.2 inches in- thickness.
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When a thermal spacer is used to separate the bottom
of the pan from the bottom of the oven, it should be from
about 0.01 to about 0.50 inches thick. The spacer, on
which the pan can be rested, in the oven, is formed of a
microwave transparent material such as foamed polyethylene,
foamed polyvinyl chloride, foamed polypropylene, foamed
polycarbonate, corrugated cardboard,“embossed polymeric
film, polymeric filament net, or the like, and should bé&
able to maintain its physical integrity at a temperatur¢
greater than about 130 degrees C. 1In this connection 1
have also successfully used mats of the type commonly
utilized as scouring pads and which are about 1/8 inch
thick and made of nylon threads or filaments. The other
dimensions of the spacer are preferably coextensive with

the length and width of the pan.
A release-coated perforated lid of microwave-

transparent material, such as paperboard, may be placed
on top of the batter-containing pan before it is placed
in the oven, to further minimize cratering or pitting of
the resulting cake surface due to release of gases during
baking. Typical release-coatihg materials are vegetable
oils, silicones or fluoro compounds.

Best Mode for Carrying

out the Invention
Referring now to the drawings, wherein like numbers

refer to like parts, Figure 1 illustrates one form of a

pan embedying, and used in carrying out the method of, the
invention. The pan 10 is_formed of a microwave transparent
polymeric material, sucﬁ?i polyolefin, including poly-
propylehe,'polyesters, pélycarbonates, polystyrene,
polyvinyl chlorides! polyether imides, polyamide imides

or mixtures thereof, in a shape such as oval or near 7
o that there.are no sharp, angular corners.

rectangular, S
Extenders or legs 22, 3 or more in number, which may be

formedrintegrally with, and of the same material as, the
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pan 10, or otherwise suitably joined thereto, are of a
length such as to extend from about 0.01 to about 0.50 *

~ inches below the bottom of pan 10, and, in use, rest on the

false bottom of a conventional microwave oven (not shown), - N
operatlng at 2.45 gigahertz.

In place of legs or extenders 11, and as shown in
Figure 2, the pan may have suitably joined thereto a spacer
12, formed of microwave transparent material such as the
previously described foamed plastics, or the like, of a
thickness such as to effect a separation between the bottom
of pan 10 and the false bottom of the microwave oven (not
shown) by ébout 0.10 to 0.50 inches. Of course, the spacer
12 need not necessarily be joined to pan 10, but may be a
separate unit on which the pan 10 rests when in the oven.

Pan 10, which must be essentially free of sharp
corners, méy be oval in shape or generally rectangular, as
shown in Figure 3, and may vary in overall size. However,

‘the relative dimensions are substantially those described

above in terms of the wavelength of the microwave radiation
applied to the pan 10 and contents, in a microwave oven,
when heating Brownie mix batter contained in the pan 10.
By way of further illustration, in producing Brownies
in accordance with'my invention, a batter was prepared by
mixing 225 grams of Brownie mix such as the fudge Brownie
mix manufactured by General Mills, Inc. of Minneapolis,
Mlnnesota, with 60 grams of water, i.e., a ratio of grams
of mix to grams of water of 3.75. The dry mix was placed
in a bowl, and 60 grams of hot tap water added.” Using a
fork, the mix was completely wetted, stirred for 1 minute,

‘and then poured into pan 10, thermo-formed of poly-

propylene, having a thickness of 0.030 inches, a length of
6 inches, as shown by A, a width of 3.6 inches as shown by
B, both of Figure 3,.and a depth of 1.2 inches as shown in
Figure 1. The thickness of the batter 13 in pan 10 was
0.60 inches. The pan 10 and batter 13 contained therein,
were then placed in a 750 watt microwave oven operating at

e
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2.45 gigahertz, with the extenders 11 of pan 10 resting on
the false bottom of the oven, the power set on "high" for 4
minutes, and the pan and contents then removed from the
oven. On cooling, the resulting cake, which was found to
pe essentially free of burnt edges, cratering or pitting,
and was evenly baked throughout with no semi-liquid "soupy"
unbaked batter, was cut into rectangles. The resulting
Brownies were chewy, moist, and delicious.

Wwhile the invention has been described in terms of
preferred embodiments, the appended claims are intended tec
encompass all embodiments which fall within the spirit of
the invention. Thus, while my invention is particularly
applicable to production of Brownies, it will also lend
jtself to the production of other batter-based baked goods’
from, for example, muffin batter, cake batter and cookie
patter, including frozen batters.
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Claims

1. A method for producing'battef-based baked goods which
comprises: _ '

aY subjectlng to microwave energy in a microwave
oven having an operating frequency of 2.45 gigahertz, a
substantially microwave-transparent pan of cake batter,
while the bottom of said tray is spaced apart from the
interior bottom wall of the oven's cavity;

b) said pan being at least substantially freé of sharp
corners, and having a height(h), width(w), and length(1l)
such that when one dimension, in inches, is Nj? /4, where N

is an odd integer from 1 to 15, then one of the other
dimensions is N 3 /4, wherein N is an even integer from.

2 to 12, and the remaining dimension is N_AR /4 where N is
either an odd integer from 1 to 15 or an even integer from
2 to 12,.}l'being the wavelength of waves emnnating from
the klystron of the microwave oven.

2. A method for producing batter-based baked goods which
comprises:

a) subjecting to microwave energy in a microwave oven
having an operating frequency of 2.45 gigahertz, a
substantially microwave-transparent pan of cake batter,
while the bottom of said tray is spaced apart from the
interior bottom wall of the oven's cavity;

b) said pan being at least substantially free of sharp
corners, and having a height in inches of Nj? /4 where N is

-an odd integer, and a width and length each greater than

N A /4, where N is an even integer, and A is the
wavelength of waves emanating from the klystron of the

mlcrowave oven. .

o

.,

&
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3. The method of Claim 1 wherein the depth of the batter
in the tray is about 0.5 to 1.0 inches.

4. The method of Claim 1 wherein the distance between the
bottom of said pan and the interior bottom wall of said
oven is about 0.01 to 0.50 inches.

5. The method of Claim 1 wheérein the said pan has a depth
of about 1.2 inches, a width of about 3.6 inches, and
length of about 6.0 inches.

6. A container for use in baking batter-based goods in a
microwave oven having an operating frequency of 2.45
gigahertz comprising a microwave- transparent pan or tray
substantially free of sharp corners and having a helght(h),
width(w), and length(l), in inches, such that when one
dimension is N /2 /4, wherein N is an odd integer from 1 to
15, then one of the other dimensions is NJQ /4 wherein N is
an even interger from 2 to 12, and the remaining dimension
lS N1 /4 wherein N is either an odd integer from 1 to 15
or an even integer from 2 to 12, j{ being the wavelength of
waves emanating from the klystron of the microwave.

7. A container for use in baking batter-based goods in a
microwave oven comprising, a microwave-transparent pan or
tray substantially free of angular corners, having in terms
of the wavelength ﬂ of the microwave radiation of the said
oven,

a) a depth of NAR/4 wherein N is an odd integer;

b) a width of N7l/4 where N is prefe;ably an even
integer;

~and
c) a length of N}2/4 wherein N is preferably an odd

_integer.
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‘8. A container for use in baking batter-based goods in a
microwave oven having an operating frequency of 2.45
gigahertz comprising a microwave-transparent pan or tray
substantially free of angular corners, having a depth of
5 about 1.2 inches, a width of about 3.6 inches, and a.length

of about 6.0 inches.
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