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Christmas Crystals

Delicate patterns of snowflakes, glistening icicles and
bright winter stars are magnificent natural decorations at the
time of the great winter festival of Christmas.

By BARBARA TUFTY

See Front Cover

» THE ICY CRYSTALS of winter pro-
vide some of the most splendid designs and
geometric symmetry of all seasons, bright-
ening the Christian festival of Christmas
with delicate radiance and subtle beauty.

As the earth spins through space, the
sun’s rays of heat and light fall aslant over
the northern lands, plunging it into a time
of darkness and sleep, when the forces of
cold unfold their creations of ice, snow and
frost.

At 8:41 p.m. EST on Tuesday, Dec. 21,
the rays of the sun will fall perpendicularly
upon the Tropic of Capricorn, the farthest
point over which the sun travels south of
the equator. This dark day, shortest of the
year, is known as the winter solstice, and
astronomically marks the first day of winter,

This is the time when the northern world
seems dark, and life has retreated into
shadowy burrows and caves, into seeds and
roots of plants, or south into warmer and
greener lands.

The bright colors of summer and autumn
have given way to muted tones of browns,
tans, blacks, grays and whites, as bare-
branched trees stand like etchings against
the pale gray sky. The soft light of winter
twilight is reflected across snow-filled fields,
and shadows are soft blue and violet.

Season of Austere Beauty

This is the season of austere beauty, when
life of nature is reduced to its simplest
terms. Now you can see serene clean lines
of the hills or rough hewn edges of rocks,
unencumbered by the foliage and affluence
of summer. The busy plant activity of grow-
ing leaves, unfolding flowers and preparing
seeds is over, and plants now take a much
needed rest.

The buzzing and droning of insects is
finished, and many small egg pouches and
cocoons lie silently tucked away under a
doorstep or behind a sliver of bark.

Song sparrows, thrushes and other mi-
grating birds have flown south to warmer
lands, leaving their hardier, more raucous
relatives—the bluejays, starlings and crows
—to squabble over the scarce seeds and
morsels of food. The bright-eyed juncos,
nuthatches and chickadees also stay during
the winter, often appearing at feeding boxes.

Chipmunks, woodchucks and other hi-
bernating animals of the forest have curled
into balls deep in their earth burrows. Their
breathing, heartbeat and other body func-
tions have been lowered to the barest
possible minimum to keep the tiny flame
of life alive during the austere months.

The cold-blooded creatures—lizards, frogs,

toads, salamanders and snakes—that have
no control over their body heat, lie in near
frozen state in rock dens, under the ground,
or encased in mud at the bottom of a pond.

The world seems empty, silent, deserted.
Yet the fields and woodlands are filled with
intense life and activity. Stimulated by the
cold and hunger, creatures abroad at this
season have their senses highly sharpened
as they go about their business with great
caution to hunt or be hunted.

The hare, the fox, and the weasel grow pro-
tective coats of fur, often white, blending
with the snow so they can creep up on their
prey or hide from the sharp eyes of their
enemies. Deer come out at night to nibble
tender twigs and bark. Bears often wake
from their deep slumber to grumble about
in a warm spell. Even insects in caterpillar
stage, like the wooly bear, emerge during a
thaw to crawl about on a forest log.

Preparations for Spring

Take a careful look at the barren, leafless
trees and you see that even they are not
so dead and lifeless as you thought. With
the forethought of nature, plants make ad-
vance preparations for the greenery of next
spring. One tree may bear millions of winter
buds formed before the freezing cold sets in.

In each bud lies all elements needed for
next spring’s growth—a supply of sugar
for quick energy food, clusters of cells
possessing the ability to divide rapidly and
develop into leaves, and a protective enve-

lope of scales to keep the tender tissues from
drying out in the drought of winter, when
the water of life is locked in ice.

Each tree or shrub bears its own particu-
lar shaped buds—the dogwood has neat
hard buds shaped like toadstools, the lilacs
develop fat sticky buds, and magnolias have
fuzzy silken buds all winter long. Beech
trees encase their buds in thick bronze
scales, and shagbark hickory bud scales have
long graceful points. Inside these scales,
tender embryo leaves are packed in an
economy of space—some pleated like fairy
fans, others rolled like cigars.

Another kind of activity flourishes during
the winter season—that of magnificent for-
mations of frozen water, spreading out over
cold window panes, dripping in long shim-
mering icicles under the eaves, locking up
brooks and streams, quieting lakes, and
covering trees and shrubs with white silent
snow or glistening ice, as shown on this
week’s front cover.

As winter approaches and the atmosphere
cools, water exhibits a remarkable behavior
pattern that keeps plants, animals, even
human beings, alive on this planet, which
could well be known as the water planet.

As temperatures drop, the cooling water
becomes denser or heavier than warmer
water, and thus plunges to the bottom of
ponds, lakes or rivers. It keeps on becoming
denser until it reaches maximum density at
39 degrees F. Here an extraordinary thing
happens—suddenly the water becomes less
dense, and as it continues to cool and
changes from liquid into solid state at 32
degrees F., it floats, rising to the surface
with about 10%, of its mass sticking above
water.

If ice were not lighter than water, it

Albert Starkweather

RADIANCE STREAMS FROM SKY—Stars are most brilliant in the winter
season, shining like Christmas ornaments in the branches of trees.
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would sink underwater and accumulate in
cold dark chunks at the bottom of our
water sources, unable to be warmed and
thawed by the rays of the sun in spring.
The plants and animals of the water would
be frozen, and the accumulating blocks of
ice could plunge much of the world into
Ice Age conditions.

Another marvel of frozen water is the
formation of billions of snowflakes, no two
of which are exactly alike. These softly
falling flakes can be austerely simple or
intricately complex. Many are shaped like
six-pointed stars, others are in the shape of
six-sided prismatic columns or thin geo-
metric plates. Each shape depends on the
temperature of the atmosphere in which the
individual flake was formed.

These cool fragile flakes accumulate into
an efficient insulation material—blankets of
snow, warm cover indeed for sleeping plants
and protection for the grouse and other
wildlife creatures seeking shelter from freez-
ing nights.

Snow Keeps in Warmth

This overcoat of snow keeps in the
warmth stored up in the earth during
summer, mainly because innumerable tiny
cells or pockets in the airy snowflakes hold
the air prisoner and virtually eliminate the
escape of heat into the atmosphere. For
example, a thermometer registering 27 de-
grees below zero F. in the open air when
plunged about seven inches into a snow
drift showed a temperature 24 degrees above
zero—a difference of 51 degrees.

Winter is the growing season of millions
of other ice forms—those fragile fern shapes
and fairy gardens that spread across the
window panes, the frost flowers that bunch
up along a frozen path, the frost columns
that push up mounds of soil into tiny pil-
lared caverns and sugar-like edgings around
fallen leaves, dried seed pods and rocks.

Winter is the season when stars in the
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frosted sky seem most brilliant, when they
seem to swing so close to earth that they
become caught in the branches of trees,
forming ornaments on outdoor Christmas
evergreens more beautiful than man could
ever make.

Perhaps the stars seem more brilliant be-
cause no foliage hinders our clear view of
the winter sky, or perhaps because the cold
air is so dry and hence clear at this season.
But mostly it is because the richest region
of the heavenly constellations is in full view
on winter evenings. There is mighty Orion,
the warrior, with the three stars of his belt.
The Great Square of Pegasus, the winged
horse, fills the sky. Cassiopeia, the queen,
sits on her broken throne in full splendor.
Across the sky flows the Milky Way, bril-
liant in the frosty air.

Now the North Star shines in bright
radiance, for centuries considered the steady
guiding star around which the whole bright
firmament seems to rotate. Yet even this
star is not constant, as the earth tipples and
wavers through the ages. Thousands of
years ago, the constant star was Thuban,
one of the bright stars in the Dragon con-
stellation, toward which the low doors of
the Egyptian tombs were pointed. In an-
other 12,000 years earth’s constant star will
be Vega in Lyra.

It was into this radiant December sky that,
nearly 2,000 years ago, a “star” of surpass-
ing beauty appeared, and seemed to hover
above a manger in Bethlehem.

For centuries, astronomers have been asked
to account for this light that led the Wise
Men to the Messiah. They have made many
suggestions. Some say it was a comet, others
a supernova, a brilliant meteor or an un-
usual configuration of planets.

Whatever it was, it forever remains in
Christian thought as a beloved symbol of
Christmas, a symbol of light, returning life
and hope for Peace on Earth.
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Gel Aids Crystal Growth

» A NEW METHOD is being added to
the large number of techniques already at
the disposal of the crystal-growing tech-
nologist: crystal growth from gel.

It is under development by Dr. Heinz K.
Henisch, professor of applied physics in
the Materials Research Laboratory of the
Pennsylvania State University, and Dr. Rus-
tum Roy, professor of geochemistry and
head of the laboratory. The method is
especially suitable for use with some of the
materials which defy established growth
processes, such as those which resist all
plausible solvents or cannot stand heat.

In its basic form, the gel method is simple
enough to find a place in high school
science fairs. It depends essentially on the
diffusion and reaction of chemicals within
a silica gel. A simple form of gel can be
made by adding acid to commercial “water-
glass.”

Under proper control, the process yields
crystals of high optlcal perfection. Some
had never been seen and studied before;
others, though known, have been grown in
larger sizes and greater perfection than
hitherto possible.

Among the materials investigated thus
far are lead iodide, lead hydroxyiodide,
mercuric iodide, various thallim iodides,
lead sulphide, calcite, aragonite, silver ox-
alate and a variety of tartrates and citrates,
all in pure form or with controlled addi-
tives of various elements which modify the
crystal properties. Several show light sensi-
tive electrical properties which may be of
practical interest.

For many years the growth of artificial
crystals of a great variety of materials has
been important in the electronics industry.

The gel used is, in effect, a three-dimen-
sional network of quartz which plays no
important chemical part in the reaction.
Because it is jelly-like, it yields to the grow-
ing crystals and permits them to grow
without external restraint. The gel also pre-
vents turbulence which is often a disturbing
factor when crystals are grown in a solution.

Before a crystal can grow, it must “nucle-
ate” or form a center core on which new
layers can be deposited. Light can influence
nucleation. Growth tubes kept in darkness
develop few crystals.
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UNUSUAL BARGAINS ETH

Make Your Own Astr ical Tel
- GRIND YOUR OWN
MIRROR

Kits contain mirror

blank, tool, abrasives,

. dlazonal mirror and eye-

piece lenses. You build

mstmments rangmx in value from $75.00 to hun-

dred.: af dollars.
ock No

St Diam. error Thickness _ Price

7 avs” 7’ ” .50 Ppd.

70, e” 1” 11.95 Ppd.
70,006 8” 13%” 19.50 Ppd

70, 10”7 135" 30.76  f.o.b.
70,007-Q 12" 2" 59.95 Barrlng&on

SCIENCE TREASURE CHESTS
For Boys—Girls—Aduits!

Science Treasure Chest—Lxtra-powerful
magnets, polarizing filters, compass, one-
way-mirror film, prism, diffraction grat-
ing and lots of other ltems for hundreds
of thrilling experiments, plus a Ten-Lens

Kit for making telescopes, microscopes,
etc. Full matmctlons included.

Stock No. 70,342-Q.............. $5.50 Pstpd.
SCIENCE’ TREASURE CHEST DELUXE
Stock No. 70,343-Q.............. $10.50 Pstpd.

WOODEN SOLID PUZZLES
.. 12 Different puzzles that will
stimulate your ability to think
and reason. Here is a fasci-
nating assortment of Ww
puzzles that will provide hours
of pleasure. Twelve different
puzzles, animals, and geomet-
g ric forms to take apart and
reassemble, give a_chance for
all the tamll} young and old, to test skill, patience
and, best of all, to stimulate ability to think and
reason while having lots of f
Stock No.

un. Order yours now.
70,206-Q......... .....$3.00 Pstpd.

Handy! Low Cost!
PREDICT AND ILLUSTRATE OVER
30,000 CHEMICAL REACTIONS

New Chemical Predictor excellent for teach-
ers and students. Two charts of equations
so arranged that any combination can be
instantly selected—furnish detailed equation
chemical reaction. Numerical data shows

for the
whether a reaction can occur, and if so, the extent
and products of it. \Iamla-paper stock. 5 %95 117,

Stock No. 40,762-Q ¢ Ppd.

‘FISH’ WITH A WAR SURPLUS MAGNET

Go Treasure Hunting

on the Bottom
Great idea! Fascinating fun and some-
times tremendously profitable! Tie a
line to our 5-1b. Magnet—dro;i‘ it overboard
in bay, lake, river or ocean. Troll it along
the bottom—jyour ‘treasure’”’ haul can be
outboard motors, anchors, fishing tackle, all
kinds of metal valuables. 5-b. Magnet is 3
war surplus—Alnico V. Type. Govt. cost $50. Lifts
150 1bs. on land—much greater weights under water.
Stock No. 70.511-tlb. Magnet.$12.50 Postpaid

Stock No. 70,570-Q—8 !> -lb. size. .$8.76 Postpaid
Stock No. 85,152- 163%-ib. size..$33.60 FOB

., Terrific Buy! American Model!
y OPAQUE PROJECTOR

Projects illustrations up to 3”
31%” and enlarges them to 35” x
30” if screen is 6 1% ft. from pro-
jector, larger pictures if screen is
further away. No film or negatives
needed. Prolects charts, diagrams,
pictures, photos, lettering in full
color or black-and- \\hxte Operates on 115 volts A.C.
current . . . 6-ft. extension cord and plug_ included.
()perates on 60 watt bulb, not included. Size 12” x
x 4 %” wide. Weight 1 lb 2 ozs. Plastic case.
Stoek No. 70,199-Q $7.95 Pos'.pald

Opaque Projector with K leid A

Same unit as above, but provides endless additional
projects with everchanging kaleidoscope patterns.
Stock No. 70,714-Q............... $10.00 Ppd.

Solve Problems! Tell Fortunes! Play Games!
NEW WORKING MODEL DIGITAL COMPUTER
Actual Miniature Version of
Giant Electronic Brains
Fascinating new_see-through model
comymer actually solves problems,
teaches computer fundamentals.
Adds, subtracts, multiplies, shifts,
complements, carries, memorizes
counts, compares, sequences. Attracn\‘e!y colored Tij
plastic parts easily assembled. 12”x3 1"

Incl. step-by-step assembly diagrams. 32 -page mstmc-

tion book covering operation, computer language (bi-
\1ar)t;)stem) programming, problems and 15 experi-
men

Stock No. 70,683-Q............... $6.98 Ppd.

Order by Stock No.—8end Check or M.O. Shipment
same day received—8atisfaction or money back.

TEACHERS: Write for Educational Catalog Q-2
Edmund Scientific Co., Barrington, N. &

MAIL COUPON for FREE CATALOG “Q”

EDMUND scIENTIFlc co.
Barrington, New Jer
Completely new 1983 Edltlon 148

pages. Nearly 4000 BARGAINS.
Please Rush Free Catalog “Q”

LCity ......... Zone. . .State......



