| 500,000 VOLTS
ELECTRO-STATIC
GENERATOR

KIT

Easllw assembled kit of parts for making a 36” high
500,000 volt electrostatic generator. All parts in-

cluded except wood base and motor. (Any % HP

motor will suffice.)

200,000 voLTS. Kit $26.50 postpald Fully
assembled $39.50 postpaid. 17”7 high. Diam. 77,
Current 1.5 to 2.5 microamps. 90% rel. humid-
ity range.

Experiments in Electrostatics—a book with
experiments you can do . . . send 50¢. Low
priced physics equipment for schools and
science projects. Free catalogs—send 15¢ for
postage.

MORRIS and LEE

Dept. SN 9A67
1685 Elmwood Avenue, Buffalo, N.Y. 14207

GRADWOHL

School of Lahoratory Technique

Internationally known. M.D. supervised.
Coeducational. G.I. Approved. H.S.
diploma required. Enter monthly. One-
year course, modern procedures. Place-
ment service, big demand, good sal-
aries. Write for catalog. Stanley Reitman, M.D.

3528 Lucas Avenue, St. Louis, Missouri 63103
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Tools of Science

Helium

An Elemental Centenary

A hundred years after its discovery, needs
for helium are forcing more conservation.

Helium is the second most prevalent
element in the universe, as it results
from the thermonuclear fusion of hy-
drogen atoms in our sun and the other
stars. But supplies on earth are very
limited as only small amounts have
gathered near the surface from the ra-
dioactive decay of certain minerals.

The gas weighs only about a seventh
as much as air, will not burn or ex-
plode, and has the ability to seep into
places where other substances cannot
go. It is tasteless, odorless, colorless and
nonpoisonous. It is chemically inert,
and so will not combine with any other
element or compound.

Indeed, because of these rather
negative properties, scientists say it
is “noneverything—very close to noth-
ing.” But they are quick to point out
that it is precisely this nonthingness
that makes the gas so useful to re-
searchers in science and industry.

Next year is the one-hundredth
anniversary of the discovery of helium,
and plans are underway for a Helium
Centennial in 1968 to commemorate
the birthday.

Actually 1968 will mark a double
anniversary. It is the one-hundredth
year since Joseph Lockyer, the Eng-
lish scientist, discovered the element
in the sun’s corona, and it is the fiftieth
year since the Department of Interior’s
Bureau of Mines began extracting he-
lium in volume from natural gas for
use in defense, research and indus-
trial applications.

“Celebration of a Helium Centennial
is both appropriate and highly de-
sirable,” Secretary of the Interior
Stewart L. Udall says. “This unique
element symbolizes in ‘many ways our
problems and our ideals in the field
of natural-resource conservation.”

Before the conservation program be-
gan, according to the Secretary, about
8 billion cubic feet of helium was
being wasted each year, when natural
gas containing the element was burned
for fuel. Now, the Secretary believes,
this needless loss has been cut in half.
By the end of 1966, more than 11
billion cubic feet of helium was in
storage, valued at more than $110
million. Current demand for helium is
about one billion cubic feet per year.

Realizing that demand for helium
was continuing to grow rapidly, the
Bureau of Mines launched a major
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effort in 1962 to conserve helium that
was being needlessly wasted. Under
this program, several private com-
panies have built plants in the South-
west where they extract relatively
small percentages of helium from
natural gas that is being piped to fuel
markets. The recovered helium is sold
to the Bureau, which is storing it un-
derground in a partially depleted nat-
ural gas reservoir outside Amarillo,
Tex. Most of the costs of this conser-
vation program are offset by charges
made on users of the helium.

The biggest single use for helium
right now is in the nation’s space pro-
gram where the properties of inertness,
low solubility, nonflammability and
lightness suit it ideally for a variety
of applications.

It is, for example, pumped into the
liquid-fuel tanks of missiles and space-
ships and provides pressure that forces
the fuel into the rocket motor. Then,
the helium expands and fills the part
of the tanks formerly occupied by the
fuel. Thus, it provides strength and
rigidity needed by the missile as it
soars through space.

In shielded arc-welding of such ma-
terials as stainless steel and titanium,
and various other metals and alloys,
helium acts as an inert barrier or
shield for the weld, preventing con-
tamination by such substances as oOx-
ygen, nitrogen and hydrogen

Similar shielding is also provnded in
the processes used for growing tran-
sistor crystals - of silicon and germa-
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nium. The helium protects them from
exposure to and contamination by air
during their development.

Another use for helium is in the
analytical method known as gas chro-
matography. Here, gases are passed
through a column of sensitive mate-
rials that selectively absorb the vari-
ous substances in the gas, enabling
an analyst to determine the kind and
quantity of substances it contains. Be-
cause helium is inert and will not be
absorbed, it makes an excellent ve-
hicle for carrying other gases through
the column.

During World War II, helium’s big-
gest use was as a lifting agent in
blimps and various kinds of balloons
used to guard allied ships against at-
tack by enemy submarines.

Today, demand for this purpose has
dwindled, but helium is still the only
gas considered safe for blimps used in
advertising. Only hydrogen is lighter,

Navy

Helium-oxygen mix 200 feet down.

and it is extremely explosive. Helium
also carries aloft the meteorological
balloons that weathermen rely on in
charting the daily weather patterns.

Because it is nontoxic and diffuses
readily through tiny passageways, he-
lium is often combined with oxygen
and used in breathing atmospheres for
persons suffering from asthma and
other respiratory diseases.

Similar helium-oxygen mixtures are
also breathed by divers in deep-sea
rescue, salvage and undersea explora-
tion to prevent the possibility of ni-
trogen narcosis—the dizziness and loss
of mental agility that occurs when
breathing air containing nitrogen un-
der pressure.

As oceanographic operations in-
crease in the future—as in undersea
exploration and mining—it is antici-
pated that such helium-oxygen mixtures
will be in much greater demand for
safe breathing purposes.

Helium’s ability to diffuse through
tiny holes makes it a valuable aid in
detecting leaks in pressure and vacuum
systems such as vessels used for nu-
clear energy investigations and sealed
refrigeration units.

Unaffected by radioactivity and su-
perior to any gas except the explosive

hydrogen in heat conductivity, helium
can be used in atomic power plants
to transmit the heat energy from the
nuclear reactor to the boiler that gen-
erates steam to turn the turbines.

Not long ago, a new type of gas
laser using a mixture of helium and
neon was developed. This is now be-
ing used as an extremely accurate dis-
tance determiner and has potential as
a gyroscopic direction finder.

Helium liquefies only at the fan-
tastic temperature of 452 degrees be-
low zero F., and it will freeze solid
only when under pressure and cooled to
the even more fantastic temperature of
minus 458 degrees F.

When it is cooled to minus 455
degrees F., which is only four degrees
from absolute zero, it assumes a phys-
ical state unlike any other known to
science. Helium then becomes a super-
fluid with zero viscosity and is even
capable of flowing up hill. Precisely
why this happens scientists still don’t
know, but it is a fascinating phe-
nomenon and it happens only with
liquid helium.

Research on the molecular frag-
ments known as free radicals has been
aided measurably by liquid helium.
Normally, these charged pieces of
molecules have a life of only a few
thousandths of a second, as they
quickly combine with others. But
freezing them with liquid helium ex-
tends their life indefinitely and permits
closer examination and study.

At the temperature of liquid helium,
some metals become superconductors
—that is, they exhibit zero resistance
to the flow of electricity. Besides open-
ing up the prospect of powerful but
small magnets, this phenomenon has
led to the development of the cryo-
tron—a device which is no thicker
than a human hair but which, in a
bath of liquid helium, can perform
the functions of transistors and vac-
uum tubes.

Use of cryotrons could lead to the
development of a new generation of
computers—small shoe-box sized—but
highly reliable devices for extremely
rapid calculations and analysis.

So-called ruby masers and other
low-noise  amplifiers operating at
ground stations in baths of liquid he-
lium provide tremendous gains in
sensitivity over conventional commu-
nication systems of equivalent size and
power requirements.

Supercooling the maser with liquid
helium quenches extraneous noise or
signals generated in electronic equip-
ment, and thus ground stations with
masers can pick up and amplify the
very weak signals from communica-
tion satellites like Early Bird.

Michael J. Walker
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You Get Things Done Better And Faster

The BOARDMASTER saves time,
cuts costs and prevents errors. You
see what is happening. Shows facts
at eye level. For Production, Sched-
uling, Inventory, Sales, Traffic, Etc.

Simple to operate. Write on cards,
poston board. Fully flexible. Million
in use. Price $49.50 with cards.

EE 24 Page BOOKLET No.V-10
Mailed Without Obligation

| GRAPHIC SYSTEMS, Box 338, Yanceyvile, N.C.

AUTHORS WANTED BY
NEW YORK PUBLISHER

Your book can be published, promoted, distrib-
uted by a reliable company on a subsidized
basis. Fiction, non-fiction, poetry, scholarly, sci-
entific and even controversial manuscripts wel-
comed. For Free Booklet write Vantage Press,
Dept. T8, 120 W. 31 St.,, New York 10001.

SEE MIRACLE OF BIRTH

$A 98 POST PAID WITH
e SIX QUAIL EGGS
($3.25 Without Eg%s‘)
You get the new clear plastic
dome CHICK-BATOR with 6
Bobwhite Quail Eggs (available
year-round) and Egg Hatchers
Guide Book. Complete — nothe
ing else to buy. Send check or
“Money. Order today

G.0.F. MFG. €0., DEPY. CL, BOX 152, SAVANNAH, GA.

World
7 Famed
BUCKING-
7 HAM
. FOUNTAIN
‘ Patio

&
Indoor
Size

Six feet of jewel-jets in shifting rainbow
colors that splash into a deep green serpen-
tine basin like an old world Viennese dream.
Live, laugh and love like a Strauss waltz set
to tinkling water music right in your own
home. Center column rises majestically and
falls in rhythm with peripheral arcs. Adjust-
able. Free of floor-splash. Built by a space
engineer with the quality that perfection-
minded people demand. Just plug it in and
enjoy years of trouble-free beauty. Enthusi-
astically received by restaurants, hotels and
country clubs. Portable, recirculating, 36-
inches in diameter, 18” high, weighs 20
pounds empty, of brass, aluminum, stainless
steel and toughest styrene you can't tell
from the finest metamorphic marble. $100
all shipping costs paid. For people who love
fountains and for smart institutional oper-
ators too.

{ MEREDITH SEPARATOR CO.
| 44 Young St.
: Cleveland, Mo. (Missouri) 64734
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