











A TO ZERO OF REFRIGERATION

radiation. In conduc-
tion, heat travels pro-
gressively through the
closely packed par-
ticles of a solid sub-
stance without any
movement of the par-
ticles in relation to
each other. In convec-
tion, heat is carried
from one place to another by the actual travel of the par-
ticles themselves. In radiation, heat travels like light rays or
radio waves.

Most of the heat surrounding a refrigerator in an ordinary
kitchen is only that contained in the warm air. It is kept
outside the cabinet by the thick blankets of insulation that
resist the passage of conducted heat. There is no likelihood of
convected heat passing through the cabinet walls because there
is no movement of particles through the walls. The only other
kind of heat that can enter the cabinet is the radiant kind such
as that brought in by direct rays from the sun. This kind of
heat is discouraged by insulation, and it also can be turned
back by reflection.

REFRIGERATOR CABINETS

For many years refrigerators were almost universally white,
Recent developments in insulation, however, have made this
unnecessary, and refrigerators may now be obtained in a
great variety of colored finishes to harmonize with almost
any kitchen decorative plan.

A problem with refrigerators is insulating those areas where
there might be condensation of moisture inside the insulation
compartment. One solution—where fibrous glass or mineral
wool is used—is to place this insulation in vapor-proof plastic
bags. When sealed, these bags keep the insulation dry and
effective for the life of the refrigerator.

A new insulation development, however, not only meets
this problem but promises to have a lasting effect on size,
shape and construction of refrigerators and food freezers.
This is a foam-type material which expands to its final form
right in the cavity it is to insulate,

There are several types. In one, Freon, the heavy gas we
have previously discussed as a refrigerant, is mixed with the
plastic, urethane. It is in a liquid state when mixed, but as it
boils the whole mass foams and rises like dough. It fills every
nook and cranny, and then becomes rigid, with the Freon
remaining entrapped in the millions of tiny cells of this foam
material. Strangely enough, under these conditions Freon
becomes an excellent heat insulator. As the mixture becomes
rigid, it adheres and bonds to all surfaces in a tenacious man-
ner, and thus contributes appreciably to the over-all structural
strength of the unit. This, combined with the fact that less than
one-half the thickness of conventional insulation is required
for an equivalent insulating effect, opens up new fields to the
designer of refrigerators, freezers and other refrigeration
products.
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COLD and COLDER

For generations, housewives have dried. canned, and salted
foods to preserve them from one harvest season until the
next. But none of these time-honored methods have
ever enabled her to preserve the original freshness and
food value.

Within the last few years though, the science of refrigera-
tion has progressed so rapidly that she now can serve garden-
fresh strawberries in the middle of winter or oysters on the
Fourth of July. Refrigeration now makes it possible for us
to stop the hands of the clock insofar as the spoilage of food
is concerned.

Practically all foods, and especially garden products, con-
tain a lot of water. Much of
the food value is in the form
of minerals and vitamins that
are dissolved in this water. As
long as the produce is grow-
ing, moisture, vitamins, and
minerals are constantly being
drawn from the soil by the

COLD AND COLDER

roots and stored in the plant. Some of it passes off into the
air by evaporation from the leaves and fruit, but normally
the roots replenish the supply faster than it is lost by
evaporation,

When fruits and vegetables are harvested, the evaporation
of moisture and loss of vitamins and minerals continues . . .
but the replenishing supply has been cut off. Consequently,
the produce immediately begins to wither and dry out and
some of the food value disappears along with the moisture.

If we could see them, per.

hops the enzymes would. ... -But would be dormant....

At the same time, some rather mysterious organisms called
enzymes bring about a slow chemical process that we know
as rotting. Much the same thing happens in meats and
dairy products.

However, if food-stuffs are frozen solid as soon as they
are harvested or butchered, the moisture no longer can evapo-
rate. Neither can the vitamins or the minerals disappear into
the atmosphere. And the enzymes are rendered powerless in
sub-freezing temperatures. As a result, everything is locked
in a state of suspended animation so to speak.

In this state, food can be stored almost indefinitely with
little or no loss of freshness, flavor, or food value. The colder
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the food is, the longer it will
last. As a matter of fact,
explorers have discovered the
carcasses of prehistoric ani-
mals that have been buried in
glaciers for thousands of
years. And examinations have
shown the flesh of these ani-
mals to be not only in practically perfect condition but
actually edible!

If frozen food is to be kept for only a couple of weeks, it
will be safe in the freezer compartment of an ordinary home
refrigerator. But if garden produce is to be stored until the
next harvest, it should be kept in temperatures near zero.

This is where the newest member of the refrigeration
family comes into the picture. Food-freezer units are designed
to operate at temperatures around zero. And they can do
this with the same basic refrigeration system as the regular

COLD AND COLDER

refrigerators. They use the same kind of compressor, con-
denser, evaporator, and controls. The only difference is that
the controls are set to operate at a lower temperature.

FOOD-FREEZER

HOME REFRIGERATOR

The cabinet, however, may differ in several ways. Some-
times it looks just like a regular refrigerator on the outside,
but when we open the door we find the interior divided into
several compartments by refrigerated shelves. Other times,
the food-freezer looks more like an ice-cream cabinet with
the door on top. Regardless of which type it is though, food-
freezers have more insulation because there is a greater
difference of temperature between the inside and outside of
the cabinet.

Most housewives, of course, would like to have both a
food-freezer unit and a regular refrigerator. But oftentimes,
especially if they don’t have their own garden, they wouldn't
normally store enough foods to justify the expense of two
separate refrigerators.

Recognizing the need for separate temperatures for different
types of food storage, refrigeration engineers have developed
a combination unit. It has a separate low-temperature com-
partment in one part of the cabinet in which frozen foods can
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be stored safely in near-zero temperatures for long periods of
time. This food-freezer compartment may be either above or
below the refrigerator section. The main compartment is just
like a regular refrigerator with temperatures of around 40° to
properly preserve fresh foods. Although there are two separate
temperature zones, there is only one compressor and condenser.

Refrigerant first flows into the food-freezer compartment,
which actually is an oversize freezer unit completely separated
from the refrigerator compartment and fully insulated. This
is the coldest part of the system, keeping frozen foods always
at near-zero temperatures. Like large food freezers, [rost
accumulates on the inside so slowly that it need be removed
only a few times a year.,

On its journey through the freezer passages, the refrigerant
is constantly boiling and absorbing heat. Not all of the refrig-
ecrant, however, is boiled away by the time it completes its
Jjourney. So, as it leaves the food-freezer compartment, the
refrigerant next goes to the regular refrigerator compart-
ment. Here, it enters another freezer unit which is a panel or
plate with refrigerant passages, located at the back or top of
the compartment. There, the remaining liquid refrigerant boils
away to absorb heat from the stored fresh foods.

Sometimes, the refrigerated panel or plate is located within
the walls of the refrigerator compartment. A small fan draws
air out of the lower part of the compartment, directs it over
the refrigerated plate where it is cooled, and then forces the
chilled air back into the compartment near the top. This forced
air cooling provides uniform temperature conditions in all
parts of the refrigerator section including the shelves and
storage compartments on the door. Another variation features
a special, self-contained refrigerating system located in the
walls of the refrigerator compartment which chills the lower
part of this compartment to provide proper moist cold for
drawers of fresh fruit and vegetables. This separate system is
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REFRIGERATED PLATE

Refrigerant flows
first to lower coil
around freezer, then
to refrigerated plate
and bock to com-
pressor.

FREEZER

COMPRESSOR
COMNDENSER

not connected into the main refrigerating system. Instead. its
refrigerant is cooled in a chamber that contacts the refrigerated
plate.

The thermostat that controls the refrigerator motor and
compressor is connected to the refrigerated plate. It is set so
that it stops the compressor whenever the temperature of the
plate is slightly below zero and starts it again only when the
temperature of the plate rises to slightly above the freezing
point. At this temperature, whatever frost has collected melts
and drains into a container from which it usually evaporates.
Thus. each time the thermostat again starts the compressor,
the refrigerated plate is completely free of frost . . . the refrig-
erator never needs defrosting, nor in most cases does the
housewife ever have to empty the collected moisture.

A new development has produced the completely frostless
refrigerator—one in which even the freezer never needs to be
defrosted. Instead of having refrigerant passages in the walls
of the freezer, there is a cooling chamber below it and entirely
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separated from it. In this chamber is a finned, cooling coil which
15 maintained at a temperature well below zero. Warm air ad-
mitted into the freezer when the door is opened is drawn by
a fan into this chamber. The air passes over the cooling coil,
where it is chilled and excess moisture removed; and is then
forced up a duct in the back and into the freezer at the top.

The cold air is directed evenly throughout the freezer, and
passes over the food packages, cooling them to the desired
temperature of near zero. In doing this, the air is warmed
slightly, which causes it to expand and thus increase its
capacity to absorb moisture. Therefore it can whisk away any
frost as [ast as it forms, by a process of sublimation. House-
wives know of sublimation although they may not understand
it. They know that when they hang laundry in the crisp, winter
air, it first freezes and then becomes dry without thawing.
This is an example of sublimation—a process whereby 2a
change of state is effected from a solid to a vapor without first
becoming a liquid. Frozen moisture in the laundry sublimates
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into the cold, dry winter air and is carried away without
melting into a liquid.

In the freezer, frost is converted directly from the solid state
into a vapor which is then carried by the circulating air back
to the cooling chamber where it is deposited on the cooling
coil. The resulting light film of ice on the cooling coil must be
removed periodically so that the process of recooling the air
and accumulating the frost on the coil instead of in the freezer
can continue. Defrosting generally is done by using an electric
heater assembled to the cooling coil and controlled by a timer.
Once every 24 hours—in the middle of the night with the usual
setting—the compressor and fan are shut off and the heater
turned on. This condition prevails only long enough to com-
pletely defrost the coil: and as this is just a matter of a very
few minutes, the temperature in the freezer does not rise
enough to affect the food in any way. The delrost water runs
down to a pan located immediately above the compressor
where it is evaporated by the natural heat from the com-
pressor.

Thus, defrosting of the cooling coil for the freezer, like the
one for the refrigerator section, is accomplished regularly and
completely automatically without attention by the user. Re-
frigeration engineers not only have made it possible for the
housewife to preserve properly both frozen and fresh foods,
they also have relieved her of the irksome and messy chore of
defrosting.
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Al some time or another, you've probably seen an unusual
and very puzzling kind of refrigerator . . . a kind that appar-
ently creates cold from the heat of a flame. Yet, the basic
operating principle is simple. As a matter of fact, it was dis-
covered quite by accident over a hundred years ago by
Michael Faraday . . . the man who also gave to mankind so
much knowledge about electricity and magnetism.

At the time, Faraday was conducting a series of experi-
ments attempting to liquefy certain so-called *““fixed™ gases.
Scientists of that day knew, of course, that many gases could
be liquefied under proper conditions of temperature and pres-
sure, but with their limited technigues, they were unable to
liquefy some of the more stubborn ones. Such gases, they
were inclined to believe, were incapable of being liquefied
so they were identified as “hixed™ gases . . . and among them
was ammonia,

Faraday, however, was not fully convinced so, despite the
others’ beliefs, he continued with his experiments.

From his laboratory experience, Faraday knew that silver
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PRODUCING COLD WITH HEAT

chloride, which was a
white powder, had a
peculiar capacity for
absorbing ammonia
gas. Therefore, he ex-
posed some of this
material to ammonia
gas until it had ab-
sorbed all it could
hold. Then he sealed this gas-laden powder in a test tube.

By bending the tube in the middle to form an inverted
“V " Faraday made a crude sort of distilling apparatus. Heat
from a flame placed under one end of the test tube served to
drive the ammonia fumes out of the silver chloride powder.
Under the other end of the test tube, he placed a glass of

I SILVER CHLORIDE LIQUID AMMONIA

AT AMMONIA VAPOR

COMNDENSER

by ;,_".'_ CHILLING AGENT

cold water to act as a cooling agent for his crude distillery.
To Faraday’s delight, droplets of liquid ammonia began to
collect at the chilled end of his test-tube distillery. Thus for
the first time, ammonia, a hitherto so-called “fixed” gas,
was liquefied.

As soon as he had condensed a sufficient quantity of the
liquid ammonia, Faraday extinguished the flame and moved
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I SILVER CHLORIDE
G&fG AMMONIA VAPOR
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Liguid ammania boils into
vapor absorbing and cor-
rying oway heol moking
this end of test tube
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the glass of water to one side so that he could study the
characteristics of this newly created substance. But curiously
enough, almost immediately the liquid ammonia began to
bubble rather violently and revert back into a gas which again
was absorbed by the silver chloride powder. Imagine Faraday's
astonishment when he touched the end of the test tube and
found it intensely cold. Even more amazing was the fact that
the coldness was caused by the bubbling of the liquid which
apparently boiled even during the absence of heat.

To us today, such an event wouldn't be so surprising. But
remember, over a hundred years ago, Faraday didn’t know
what we do today about the behaviour of refrigerants. With
his curiosity aroused, Faraday repeated the process. Again
he got the same results. As often as he heated one end of
his test-tube distillery, liquid ammonia would collect at the
other end. Then, when the heating and condensing agents
were removed, the liguid ammonia would boil and cause
the test tube to get very cold. Though it could not do so con-
tinuously, this laboratory experiment could intermittently

create icy temperatures any number of times with no loss of
ingredients.
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Even today, exactly the same operating principles are used
for refrigeration in remote rural districts and on traveling
exploratory expeditions. With certain limitations, such devices
do an excellent refrigeration job. In practice, one end of the
device is heated while the other end is submerged in a bucket
of water. When that step is completed, the device can be
attached to an ice-box to do the cooling. Obviously the most
serious drawback to such a refrigerating device is the inter-
mittency of its operation.

Later improvements resulted in an absorption type refrig-
erator that would run continuously and automatically. This
is the *“'gas refrigerator” that is found in some American
homes today. 1t works on Faraday's principle of the evapora-
tion and absorption of ammonia, although water is used
instead of silver chloride crystals to do the absorbing job.
Also. there are numerous refinements of design that make
the system considerably more complicated. However, the
short description and the simplified diagram on the next
page should give you a reasonably good idea of how the
absorption type refrigerator works.

) GEMERATOR

Chilling unit is submerged in
pail of water to condense vapor.
Substance in generator rejechs
the absorbed vepors when
heated.

Chilling unit contains liquid thot
boils and abserbs heat from
stored foods. Generalor confains
substance that absorbs heat-
laden vapors.
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AMMONIA AND
HYDROGEN
AMMONIA AND

Just as in a regular refrigerator, there is a freezer. Here,
ammonia boils and soaks up heat from the contents inside
the cabinet. This ammonia evaporates in an atmosphere of
hydrogen to speed up the process. The resulting gas mixture
is heavier than either of the two gases alone.

This heavy ammonia-hydrogen gas mixture sinks out of
the freezer and down a pipe to the absorber. Water absorbs
the ammonia out of the ammonia-hydrogen gas mixture.
Because the water already contains all the hydrogen it can
hold, the light hydrogen gas is set free to return to the
freezer. The heat liberated in this process is that which was
soaked up in the freezer.

The ammonia-water mixture drains to the generator, Heat
from a gas flame causes the liquid to boil up through a tube
like coffee is lifted to the top of a percolator. From here
on, gravity is responsible for circulation throughout the rest
of the system.

Because ammonia will boil into a vapor before water will,
the bubbles lifting the liquid to the rectifier are practically
pure ammonia vapor. Here, the bubbles and the liquid are
separated . . . the water draining back to the absorber.

O 0 O ¢

The light ammonia gas rises to the condenser where it is
cooled changing back into liquid ammonia. It then drains
back into the freezer to again boil and absorb heat,
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Mark Twain is credited with the witticism that “everybody
complains about the weather but nobody ever does anything
about it.” Much of the humor in his observation lay in the
fact that people did try to “'do something about it" but, for
all practical purposes, their half-hearted efforts were just so
much wasted motion.

It was a common sight in Mark Twain's day, which was
only a generation ago, to see nearly everyone listlessly waving
a fan in front of his face during the hot days of summer.
While they didn't do much good, fans had been used ever
since the days of the Pharaohs and they still were the only
thing that seemed to do any good at all.

While Mark Twain’s comments were embarrassingly true,
and had been so ever since the dawn of history, they never-
theless marked the end
of an era. Today, less
than a century later, fan
waving is practically a
lost art. Most of our
metropolitan theatres
feature the comfort of
scientifically **man-
made” weather, By train,
bus, or car, we can travel
across blistering deserts
in an atmosphere as
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MAN-MADE WEATHER

cool and invigorating as a north woods. More and more
we are taking for granted the refreshingly cool comfort we
find in many retail shops, offices, restaurants, and other
public places.

Truly man has done something about the weather and
he has done so in a big way. Almost overnight, in terms
of history, the science of tailoring weather has become a
major industry.

Because air-conditioning has always been wvery closely
allied with mechanical refrigeration, most of us are apt to
think of it only as a process for cooling room air. In fact,
many of us have thought of trying to cool off the house by
leaving the refrigerator door open . . . only to find that it
wasn't very successful. Can you figure out why it won't work?
If you can’t you'll learn the answer later in this chapter.

But true air-conditioning goes beyond the mere cooling
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)

COMPRESSOR

——

of the air. It controls the humidity, cleanliness, and circula-
tion of the air as well.

To do all those things, an air-conditioning system natu-
rally is more complicated than a standard home refrigerator.
But since you now have a reasonably good understanding of
how we can artificially create cold in a box, we know
you will be interested in a few highlights on how we go
about doing the same thing
in a whole room for our
personal comfort.

Whenever it gets warm and
muggy in the summertime,
someone is almost sure to
say, “It's not the heat . . . it's
the humidity!” But that is
only partly right. Actually it
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MAN-MADE WEATHER

is a combination of the two that makes us feel so warm . . .
temperature alone is not the only thing that makes us
uncomfortable.

Humidity is nothing more nor less than the moisture con-
tent of the air. To a certain extent, it is tied in with the tem-
perature of the air. Warm air will hold more moisture than
will cold air. When air contains all the moisture it can hold,
we say it is saturated, and the relative humidity is 100%,. If
the air contains only half as much water as it could possibly
hold at any given temperature, we say that the relative humidity
is 509. If it contains only a fifth of its maximum capacity,
we say that the relative humidity is 209 . . . and so on.
This amount of water vapor, or relative humidity, affects the
way we perspire on hot days.

Nature has equipped our bodies with a network of sweat
glands that carry perspiration to the skin surfaces. Nor-
mally, this perspiration evaporates and, in doing so, absorbs
heat just like a refrigerant absorbs heat when it is vaporized
in a freezer. Most of the heat thus absorbed is drawn from
our bodies giving us a sensation of coolness. A drop of
alcohol on the back of your hand will demonstrate this
principle very convincingly. Because it is highly volatile,
alcohol will evaporate very rapidly and absorb quite a bit
of heat in doing so, thereby making the spot on your
hand feel unusually
cool.

The ease and rapidity
with which evaporation
takes place, whether it
be alcohol or perspira-
tion, governs our sensa-
tion of coolness . . . and
to a certain extent, inde-
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pendently of the temperature. Of even more importance, the
ease and rapidity of the evaporation are directly affected by
the relative humidity or comparative dampness of the air.
When the air is dry, perspiration will evaporate quite readily.
But when the air contains a lot of moisture. perspiration will
evaporate more slowly; consequently less heat is carried away
from our body.

_'_l"hus. from the standpoint of comfort, complete air-con-
ditioning should control the relative humidity of the air as
well as its temperature.

By reducing the humidity, we oftentimes can be just as
“cool™ in a higher room temperature than otherwise would
be comfortable. Laboratory tests have shown that the aver-
age person will feel just as cool in a temperature of 79° when
the relative humidity is down around 309% as he will in a
cooler temperature of 72° with a high relative humidity
of 909

There are practical limits though within which we must
stay when it comes to juggling humidity. For human com-
fort, we can’t go much below a relative humidity of 309,
because anything lower than that would cause an unpleasant
and unhealthy dryness in the throat and nasal passages.
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Summertime temperatures of 85° sometimes bring with
them relative humidities of around 759 to 809,. Some of
the coastal cities have relative humidities averaging as high
as 879%. To gain maximum human comfort, an air-condition-
ing system should cool the air down and reduce the humidity
to comfortable limits.

The cooling job usually is done just like it is in a refrig-
erator. A compressor sends refrigerant through a chilling
unit where it absorbs heat by evaporation. The heat is drawn
out of the room air which is circulated over the chilling unit
by fans. The major difference between this system and a
refrigerator is that the condenser which gets rid of the heat
is either water-cooled or it must be located outside the room
being cooled. It wouldn't make much sense to extract the
heat from the room air with one unit and then dump that
same heat back into the room air again by radiating it from
another unit. That is why an open refrigerator won’t keep
the house cool.

Along with the cooling job it does, the chilling unit also
removes much of the moisture [rom the air. Everyone has
seen the thick frost which used to accumulate on the freezer

Heal is removed from worm room
air by passing it through cooling
unit which is similar to freezer in
refrigerator. Refrigeront vopors
carry heaf extracted fram room air
to condenser where it is rejected

to oulside air or water,
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Moisture in warm room air
condenses on cold cooling
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of a refrigerator. That frost is simply frozen moisture that has
come out of the air.

The chilling unit in an air-conditioning system does the
same thing with this one exception. Because its temperature
is above the freezing point, the moisture does not collect in
the form of ice or frost. Instead, the moisture remains fluid
and drips off the chilling unit into pans or trays purposely
placed below to catch the falling drops, just as moisture
condenses and drips off the pipes in the basement during
the summer.

Only part of the room air is passing through the chilling
unit at any given moment and since it never gets cold enough
to wring out all the moisture, the air never becomes completely
dry. But, as you will remember, that is more desirable because
we don’t want the relative humidity to go below 30%.

Besides cooling and regulating the humidity of room air,
a full fledged air-conditioning system cleans the air by remov-
ing dust, soot and pollen. There are several ways in which
this may be done. In larger systems, the air sometimes is
washed and cooled by being passed through a curtain or
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DIRTY AIR

After passing through the
water spray, the air is cleg
and cool like the air
a shower on o hof
day.

FALLING WATER WASHES
DIRT FROM AIR STREAM

2

spray of chilled water. In other systems, the air is cleaned
by passing it through filters. These work somewhat like the
air cleaner on the carburetor of your car. The air can pass
easily through the honeycomb of fine filaments, but the
foreign particles of dust, soot, and pollen become entrapped

by the maze. DIRTY AIR

Tiny possages in filter allow
air to pass through but block
the possage of dust and
other impurities . ... works
much like the air cleaner
on the carbureter of your

Dirty filters can be
replaced periodically
with clean ones.

car.
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Automobile air-conditioning operates in the same way as
that for homes and other buildings, although there are, of
course, some new problems because of the moving vehicle and
the variety of conditions which may be encountered. But the
elements comprising the system are the same and perform the
same functions. Thus, the basic principles of refrigeration have
opened up another broad field of usefulness.

Thus, man has learned to custom-tailor the weather
immediately surrounding him. It is a far cry from the days
of futile fan-waving . . . and, it is so typical of modern human
progress. Things can drift along for thousands of years with
no change when people have little or no incentive to improve
their lot. But when people are free to profit from their labors,
someone always turns up with an idea that raises the standard
of living not only for himself but millions of others as well.
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Having reached the point where the refrigerator is just as
typical in the American scene as ice-cream cones, baseball,
automobiles, nylon stockings, and hot-dogs, where do we go
from here . . . what does the future hold? Well, the recent
progress of refrigeration’s blood-brother—air-conditioning—
gives us at least one clue. Already, air-conditioning is enter-
ing our homes and making life there much more pleasant and
healthy. It makes us more comfortable away from home too

. in trains, cars, hotels, theatres, restaurants, stores, and
many other public places. In even more places, refrigeration
cools our drinking water and beverages. And, it is influencing
our diets and eating habits, for refrigeration is the keystone
for the whole frozen food industry.

Refrigeration also has tremendous industrial possibilities.
For one thing, your automobile tires will last longer and go
farther because refrigeration is beginning to play an impor-
tant part in their manufacture. During World War I, when
our supplies of natural rubber were shut off, scientists devel-
oped practical commercial methods of making rubber arti-
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ficially. Since then, they
have learned that the use
of low temperatures in
some of the manufactur-
ing processes will make
artificial rubber much
more durable and resist-
ant to wear. As a result,
tires made from such
“cold rubber” will give us about 20% to 302 more mileage
before they have to be replaced.

The aviation industry has found it too can build better
products with the aid of refrigeration. Heat-treated aluminum
rivets may develop hidden cracks or flaws when riveted
into place after being stored in normal room temperatures.
But, by keeping them chilled until ready for use, this danger
is avoided. Thus, refrigeration helps in building stronger,
safer airplanes.

Even in civil engineering projects, such as dam-building,
refrigeration has proven to be an extremely valuable ally.
When construction crews were excavating for the Grand

REFRIGERATION GROWS UP

Coulee Dam, they ran into a serious predicament. During
the Glacial Age, fine silt had been piled up into a huge hill.
Unlike ordinary dirt, silt is quite unstable and will landslide
very easily. Since some of the excavation had to be dug at
the base of this silt hill, construction crews faced the pros-
pect of literally moving a mountain before they could con-
tinue with the project.

But, to save a lot of time and extra digging, the engineers
hit upon the idea of driving pipes down and pumping refrig-
erants through them to freeze the moist silt into a solid,
stable mass which would stay in place until the excavation
could be dug and the concrete poured and allowed to harden.

Those are only a few examples of the many different ways
in which refrigeration can serve mankind. Needless to say,
there are hundreds more. Perhaps the best way to predict
the future of refrigeration is to compare its present stage of
development with that of fire when it was in its infancy.

With the dawn of civilization, man didn’t understand fire
so he worshipped it. As he gained some glimmerings of
intelligence, he used fire to keep warm and to cook food.
Later, man learned to use heat for generating power and
also for improving the metals with which he worked. Out
of that, grew the art of heat-treating and metallurgy. To
both of these, credit is due for much of our technological
progress.

Today, refrigeration has progressed just as far in the last
couple of centuries as mankind has with heat over thousands
of years. We've already learned how to use it to preserve
food and make ourselves more comfortable. We've also
learned how to make it do some very useful jobs in industry.
Tomorrow, we will go far beyond that, for we are on the
threshold of a completely new era in refrigeration.

23



A TO ZERO OF REFRIGERATION

In recent years, scientists have been experimenting with
matter at extremely low temperatures . . . temperatures
within a couple of degrees of Absolute Zero. It is a new
science called cryogenics, and some of the things they've
discovered seem almost unbelievable.

They've known for a long time that most metals will con-
duct electricity and that the colder the metal is, the more
easily electricity will flow through it. But even so, they were
astounded to find that a sudden change takes place in many
metals as the temperature gets down around Absolute Zero.
Once a current is started flowing through this extremely cold
metal, it will keep on flowing practically forever so long as
the metal is kept at the same frigid temperature. That's
about as close as we'll ever get to perpetual motion.

Another thing they found is that some substances change
into what might be called a “fourth state of matter” . . it
is neither a solid, or a liquid, or a gas. They also found that
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REFRIGERATION GROWS UP

some liquids will seemingly defy the laws of gravity and flow
up-hill when they are extremely cold.

Many peculiar things happen at very low temperatures.
Scientists know that they haven't discovered them all nor do
they claim to have found any practical use as yet for the ones
they already have discovered. They are sure of one thing
though . . . they know that some of the students in school
right now are going to recognize the tremendous possibilities
in the field of refrigeration. And, with the ground-work that
already has been established by the scientists of this genera-
tion, they will carry on to horizons that can’t even be seen
from today's vantage point. No one can predict just which
pattern refrigeration will follow nor the many ways it ulti-
mately will serve mankind. However, we do know that it
will continue to make this world of ours a healthier, more
comfortable, and better place in which to live.
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OTHER BOOKLETS OF A SIMILAR NATURE

“ABC: OF HAND TOOLS™

A simple and informal text, together
with cartcons and drawings, tells the
right and wrong ways of handling and
using the more common hand oals

“DIESEL—THE MODERM POWER"

Issued by the General Motors Research
Laboratories, this profusely illustrated
booklet discusses the past, present and
future of the Diesel engine.

“ELECTRICITY AND WHEELS™

A review of the outstanding milestones
in the history of electrical progress, 1o-
gether with an explanation of the "how"
and "why" of the various electrical units
used in the automobile

e .
“A FOWER PRIMER™
"A Power Primer” strips the internal
combustion engine of its technical mys- !- 1
teries by presenting the simple elemen- '.*H
tary facts about engines in general use :'
today—automaobile, aircraft, and Diesel. B

“OPTICS AND WHEELS"

A survey of the outstanding historical
events in the development of artificial
light, as well as the basic principles of
optics as applied to automotive lighting
problems.
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