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Jt ru "ill f.O . n 
MICROWAVE BASICS 

In 1945, while Dr. Percy L. Spencer 
was working on a radar experiment, a 
chocolate bar melted in his pocket. This 
caused him to wonder if microwave energy 
could possibly be used for cooking. His 
experiments led to the development of 
microwave cooking for mass-feeding situa
tions such as hospitals and other institu
tions. These first microwave ovens were 
large and very expensive. Not until 1967 
were microwave ovens available that were 
the right size and price to be practical in 
a consumer's home. Since then, interest 
in microwave cooking has soared, resulting 
in the development of a major segment of 
the appliance industry. 

How Microwaves Work 

In order to understand how micro
waves cook, it's important to know what 
microwaves are. They are a form of 
high-frequency electromagnetic energy 
similar to that which powers a CB radio, 
AM-FM radio, a TV, or the radar which 
detects speeding cars. In the oven, 
microwaves are transmitted into a small 
space rather than beamed over long dis
tances . 

Microwaves produce energy. 
Depending on the density of the food, the 
microwaves penetrate food 3/4 to 2 inches 
and cause the water molecules in the food 
to vibrate at extremely high rates of 
speed. This vi bra ti on causes friction 
between the molecules and produces heat. 
You can achieve a similar result by rub
bing your palms together very briskly 
(Fig.I). Cooking occurs when the heat is 
transferred from the hot outer layers to 
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the uncooked inner layers. Traditional 
methods of cooking rely on heat transfer
red to food by conduction or convection; 
these are much slower processes. In gen
eral, cooking by microwaves requires from 
one-fourth to one-half the time for con
ventional cooking. 

Microwaves have three characteris
tics which affect their use in cooking: 

1) When microwaves hit metal lhey 
are reflected away much as sunilgiif rom 
a mirror. Therefore, standard utensils 
made of stainless steel, iron, and alumi
num are not usable. However, especially 
with newer-oven models, there are some 
occasions where certain metal containers 
or aluminum foil can be used. Before 
using metal containers or foil, consult the 
manufacturer's use and care manual for 
your oven to be sure that such practices 
are recommended for your oven model. If 
you use a utensil containing metal, be 
sure that it is placed in the center of the 
oven away from the walls and· the door to 
prevent arcing between the metal item 
and the oven wall. When arcing occurs 
you can see sparks. 

2) Microwaves pass through materials 
such as glass, ~' and many plastics. 
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/ of these materials. The utensils stay cool 

pee.,.. because they do not absorb the micro
waves. 

3) Microwaves are absorbed ~ food. 
Microwaves penetrate the food from all 
directions, generating heat by agitating 
the water, fat, and sugar molecules (Fig. 
2). 

Fig. 2 

Safety 

Properly used, the microwave oven is 
one of the safest kitchen appliances. The 
Bureau of Radiological Health (B~H), a 
part of the Food and Drug Administration 
(FDA), requires that microwave oven doors 
have 2 or more interlocks so that if one 
lock should fail to shut off the micro
waves when the door is opened, another 
will take over. Another regulation limits 
the amount of radiation that may be 
emitted around the oven door to levels 
below which there are clearly no harmful 
effects. The limit is one milliwatt 
(1/1000 of a watt) per square centimeter 
measured 5 centimeters (2 inches) from 
the oven door when it leaves the factory, 
and 5 milliwatts per square centimeter 
during the life of the oven. 

The possibility of excessive micro
wave leakage is highly unlikely if the 
manufacturer's use and care instructions 
are followed. To further assure your 
safety: be sure to check your microwave 
oven for shipping damage when it is 
delivered to your home, and keep the door 
seal clean. Never try to close the door 
with anything between it and the oven 
cavity (such as a pot holder). If you are 
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concerned that your oven may have 
excessive leakage, contact an authorized 
service center for your microwave oven. 
Some county health department sanitarians 
also test microwave ovens for radiation 
leakage upon request. 

Some use and care books neglect to 
mention the possibility of burns and fires 
that can result from microwave use. 
Fires are not likely to occur, but items 
can get hot enough to char, smoke, or 
even burst into flame. This can happen 
when you're handling low (small) loads 
such as drying herbs or freshening crack
ers. A cup of water placed in the corner 
of your oven will help to absorb excess 
microwave energy. Burning can occur 
when heat from food transfers to the 
container. Foods high in fat or sugar 
should be handled carefully because of 
their affinity for microwave energy. 

As with any other cooking, use cau
tion when removing any type of covering 
or lid; steam builds up in the container 
and can cause burns. Always tilt lids 
away from you and leave a space for 
steam to escape when using plastic film 
covering. Plastic bags or pouches must be 
pierced to prevent steam buildup and pos
sible burns. 

LEARNING ACTIVITY 

Review the safety precautions found 
in the use and care book for your micro
wave oven. 

Oven Cleaning 

It is not necessary to buy special 
cleaners for your oven, but it is necessary 
to clean it regularly. Because foods do 
not burn on the oven surfaces (except in 
the case of when a browning element or 
the convection mode of a microwave/con
vection oven is used), cleaning may be 
neglected. There are good reasons for 
making cleaning a routine: 1) food soil 
can cause odors; 2) it is possible for food 
soil buildup to interfere with the door 
seal; 3) microwaves are attracted to food 
and do not discriminate between soil and 



tonight's roast, so excessive soil can slow 
cooking time. 

To clean your oven, simply wipe it 
with a paper towel, or clean it with a 
mild detergent in warm water and a soft 
sponge or cloth. Wipe frequently around 
the door seals of the oven and the door 
itself to remove food particles. 

If food particles become stuck to the 
sides or bottom of the oven, boil a cup of 
water in the oven; the steam from the 
boiling water will loosen the dried parti
cles so they can ee:.sily be wiped off. Use 
a nylon scrubber if necessary, but do not 
use abrasive cleaners or commercial oven 
cleaners. 

To clean the glass shelf found in 
some microwave ovens, remove the shelf 
and wash it with warm water and deter
gent. Do not operate the oven unless 
shelf is in place. To remove stains from 
the ceramic oven floor, use baking soda or 
a special ceramic glass cleaner. 

Odors can be removed by boiling one 
part lemon juice to three parts water in a 
measuring cup in the oven, or placing a 
small dish of baking soda in the oven and 
leaving the oven door ajar. Removing 
food from the oven immediately after 
cooking will help avoid odor problems. 

Getting Acquainted with Your Microwave 
Oven 

Output wattage or cooking power. Gener
ally, the higher the wattage output, the 
faster food will cook. Larger countertop 
models have an output wattage of 600 to 
720 watts. Recipes in magazines and 
cookbooks (other than those that come 
with the microwave oven) typically are 
designed for use with models having an 
output wattage of 600 to 650 watts. 
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LEARNING ACTIVITY 

What is the output wattage of your oven? 

If you cannot find the answer to the 
question by looking on the oven name
plate, in the use and care booklet, or 
recipe book for your oven, do this test: 

Heat 1 cup of room temperature water 
for 2-1/2 to 3 minutes on HIGH or 100% 
power. The water will be boiling at the 
end of this period if your oven has an 
output wattage of 650 to 700. If more 
time is required to bring the water to a 
boil, you may need to extend the cooking 
time when using a recipe from a source 
other than the cookbook for your micro
wave oven. 

Power levels or cooking speeds. Variable 
power models have a full power setting 
and one or more lower set tings which 
permit using less than 100% of the power 

Fig. 3 



during cooking (Fig. 3). The lower the 
power setting, the lower the output wat
tage in the oven and the longer may be 
the cooking time needed. But the avail
ability of variable power levels increases 
the types of foods that can be success
fully cooked. 

Photos Courtesy of General Electric Company and 
The Maytag Company. 
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Cookbooks. Start with the book which 
came with your microwave oven. As you 
become familiar with microwave cooking, 
you can branch out to other sources of 
recipes, and adapt your favorite dishes. 

LET'S REVIEW 

As you studied this lesson, you should 
have discovered the answers to the fol
lowing questions: 

1. What happens when microwaves come 
in contact with: 

a) metal? 

b) glass, paper, and some plastics? 

c) food? 

2. Name two things a microwave oven 
.owner can do to assure his/her safety 
(other than what the manufacturer 
does) when operating the oven. 

3. What is the most important part of a 
microwave oven to keep clean? 



USING YOUR MICROWAVE OVEN 

Your Questions 

If this lesson and the five which fol
low raise some specific questions, please 
note them on this page. At the end of 
the lesson series, mail this page to your 
local Extension off ice and we will respond 
to your questions. 

I want to know: 
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Brand 
owned 

of microwave 

~-------------~~ 

Availability 
Yes ---

of Variable 
No 

Power 

Length of time you have owned the 
oven 
---~----~~---

Name --------
Address ----------Telephone Number ----------





NOTES 
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