ground pools of boiling water and over all
a mass of heavy steam, Larderello became
a popular spot in 1846. A French family,
de Larderel, obtained permission from the
Grand Duke of Tuscany to exploit the con-
densation pools (lagoni) for natural boric
acid.

More than half a century later, a small
dynamo, coupled with a three-fourth horse-
power generator, fed five electric light
bulbs. For the first time in history, light
was produced from natural steam.

Drilling Began in 1921

The United States became interested and
first drilled for steam in 1921. The Geysers,
a resort spa famous for its hot springs and
steam vents, about 75 miles north of San
Francisco, was selected. Enough steam was
found to make the project feasible, but
there was no market for steam at that
time and it was abandoned.

Thirty years later, aroused by the success
of geothermal power in Italy and New
Zealand, United States interest in drilling
for steam revived. Today more than 40
wells have been drilled in California alone
and potential thermal areas studied in most
of the western states.

Since June 1960 steam wells at The
Geysers, owned by Magma Power Com-
pany and Thermal Power Company, Los
Angeles, have been producing 250,000
pounds of steam an hour to operate a 12,500
kilowatt plant for the Pacific Gas and Elec-
tric Company, San Francisco. It is enough
to serve a community of 50,000 people. It
would require 1,680 barrels of oil or 10
million feet of gas per day to generate an
equivalent amount of electricity.

The hottest and deepest steam well in
the world, River Ranch No. 1, is located
in the Salton Sea area. Earth Energy, Inc.,
Brawley, Calif., a subsidiary of Pure Oil
Company, Palatine, Ill,, drilled the well to
a depth of 8,100 feet, finding a brine rich
in minerals in the process.

Although drilling for steam is very much
like drilling for oil, equipment has to be
somewhat altered to withstand the volcanic
heat which produces the steam.

Special geochemical and geophysical pros-
pecting methods are being developed to
locate thermal areas, decide where and how
deep to drill and find out if there is enough
steam to make the project economical.

By analyzing chemicals and minerals
present in the steam when it reaches the
surface, scientists can estimate the tempera-
tures and depths at which steam exists.

Major Power Source

Geophysical methods include gravity and
magnetic surveys which locate thermal
areas and heat sources buried within; tem-
perature surveys to determine where to
drill; and electric resistivity surveys which
outline the major faults in the geologic
structure.

Geothermal heat as a future major power
source is still in the pioneering stage.
Although the steam cannot be transported
very far from the steam fields to be turned
into power, any populated areas or indus-
tries can benefit from geothermal power.

The capital cost involved in building a
power plant that will produce 13,000 kilo-
watts of electricity is too great if fossil
fuels are used. But small electrical plants

are feasible with geothermal steam.

Industries, especially mining companies,
can make use of low-cost power available
close to the mine itself.

In new developing nations, lack of power
and technology poses a major problem.
Geothermal steam could be the answer.

The use of geothermal power in these
smaller nations to a large degree depends
on whether they can raise the capital neces-
sary for the initial investment. The future
of geothermal power in the United States
will be furthered through the leasing of
Federal lands.
liquids (because its source is boiling water)
or solids (because of minerals in the steam)?

Man has succeeded in harnessing the
earth’s free, volcanic heat and turning it
into a useful resource. What its impact will
be several decades from now is largely up
to God, risk capital, and Congress to decide.
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METALLURGY
Rapid Cooling Produces
Superconducting Alloy

» A NEW SUPERCONDUCTING ALLOY
has been made at California Institute of
Technology, Pasadena, by an ultra-fast cool-
ing technique that opens the way toward
developing other such alloys. The alloy was
made by combining gold and germanium,
not of themselves superconducting, in a
molten state, then cooling the metal in less
than one-thousandth of a second.

A superconductor at temperatures near
absolute zero, which is 459.7 degrees below
zero Fahrenheit, carries an electric current
indefinitely without apparent loss of energy.
This property is becoming useful in com-
puters, and other applications are being
tested.

Science News Letter, 86:155 Sept. 5, 1964

BACTERIOLOGY

Bacteria Identified
By Paper Color Changes

» CHEMICALLY TREATED STRIPS of
paper can be used to identify diseasecausing
bacteria much more rapidly than conven-
tional biochemical means with a newly
developed test system.

The strips change color when exposed to
various kinds of bacteria, including Proteus
and Salmonella, although further testing
may be necessary for exact identification.
Warner-Chilcott Laboratories, Morris Plains,
N. J., developed the papers.

e Science News Letter, 86:155 Sept. 5, 1964
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The launching force of an aircraft carrier
catapult is enough to throw a heavy auto
3,000 feet into the air.

The use of chemical injections to solidify
loose soil dates back to the early decades
of this century.

In more than half of the United States
there is no public facility for the treatment
of mentally ill children.

e Science News letter, 86:155 Sept. 5, 1964
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SCIENCE BARGAINS

Order by 8tock No.—8end Check or M.O. 8hipment
y received—S8atisfaction or money back.

7 x 50 MONOCULAR
Makes inexpensive, lightwelght
i telephoto system for any camera

Optimum in optical performal
Field of view at 1000 yards is 876
feet. Relstlve light efficiency is 75.
Exit pupil measures 7 mm. as socket to attach to
photographic tripod. Includes teltefhom adapter which
fits monocular eyecup—accepts e Series adapter
ring 80 can used with any camera, especlally reflex.
Preclsmn Ja; an&e made. Approx. 16voz
17.60 postpald

Stoc! 0,639-Q
ADAPTER RING ONLY, for adaptlng monocular to
postpaid

any camera. Stock No. 40 ,680-Q. $1.60

SCIENCE TREASURE CHESTS
For Boys—GIris—Adults!
8clence Treasure Chest—Extra-powerful
magnets, polarizing filters, compass, one-
way-mirror film, prism, diffraction grat-
ing and lots of other items for hundreds
of thrilling experiments, plus a Ten-Lens
Kit for making telescopes, microscopes,

etc. Full instructions included.
8tock No. 70,842-Q.............. $5.00 Pstpd.

8clence Treasure Chest Deluxe— Everything in Chest
above plus exciting additional items for more advanced
experiments, including crystal-growing kit, electric
{ngtor, molecular models sets, first-surface mirrors, and
Ots more.

Stock No. 70 343-Q............ $10.00 Postpaid

WOODEN SOLID PUZZLES

12 Different puzzles that will
stimulate your ability to think
and reason. Here is a fasci-
nating assortment of wood
puzzles that will provide hours
of pleasure, Twelve different
puzzles, animals and geomet-
nc foml;]s to  take aﬁmrt atpd

eassemble, give a_chance for
all the family, young and old, to test skill, patience
and, best of all, to stimulate ability to think and
reason wh]]e haw 6 lots of fun. Order yours now.
8tock No. 70,2 $3.00 Postpaid

Dust-Free! Transparent! Low Cost!
NEW COLLECTORS
DISPLAY CASE
Tight-fitting, crystal clear, edge-
to-edge covers enable you to see
all contents . . . rocks and min-
erals, fish lures, science knick-
knacks, gems, stamps, etc. Covers
securely  hinged, yet open with
twist of fingers. Large transnarent °
display box (5” x 7” 1%”)
L1:»eus to approx. 10%” x 77,
unted vertically or horizontally for permanent dis-
play, or closed and stored for future reference. Rayon
ocked inserts cut to securely hold 24 mdmdua]
black bottomed boxes (each 1”7 x 1” deep) .
8T O?gl'(‘ N()I 602:69-0 Dlsplay box with cgczm;asnrger‘;t
8 plus 24 specimen boxes...... 3
srocu NO. 60,458- i
boxes ......................... 81 00 Ppd
STOOK NO. 60,457-Q Display box (without
inserts) . .............. ........ $0.75 Ppd.

MINIATURE WATER PUMP

Wonderful for experiments miniature water-

falls, fountains, HO gage railroad back-

drops, etc.; Tiny (2% ” x 13%”) electric

motor and pump, ideal for hobbyists, labs,

“ schools. Pumps continuous flow of water

at rate of one pint per minute at a 12”

head. With 2 D Batteries in series will

pump to 24” high. Runs 48 hrs. on battery. Works
in either direction. Self-priming.

Stock No. 50,346-Q............. $2.25 Postpaid

k)! > 19 TRANSPARENT
U » GEOMETRIC SOLIDS
These solids are accurately
constructed and nicely fin-
ished. Transparent plastic
can be marked with a china
marking pencil. Edges out-
V@ lined in red for good visibil-
ity, Height of larger piece
is 4-11/16”; other SOlIdE meé)roportmn Set comes
packed in rdy, hardwood box. Im-
ported. Includes: 1. Regu ar Tetrahedron (4 sides):

\\\‘.
:."."i

2, Cube (or Rectanzular Hexahedron) 3. Regular
()ctahedron (8 sides); 4. R odecahedron (12
sides) ; 5. Regular Icosahedron (20 sides) ; 6. Right

Circular Cone; 7. Frustum of a right Circular Cone;
8. Right Circular Cylinder; 9. phere; 10. ght
Prism with Square Base, 11. Right Prism with Rec-
tangular Base; 12 lg ht Hexngonal Prism; 13. Right
Triangular Pnsm blique Paralleleplped 1

Triangular Pyramld 16 Regular Square Pyramld:
17. Regular Hexagonal Pyramid; 18. stum of a
Quadrangular Pyramid; 19. Frustum of a Square

yramid.
Stock No. 70,314-Q............ $39.60 Postpaid

TEACHERS! Write for Educational Catalog Q-2
Edmund 8clentific Co., Barrington, N. J.

MAIL COUPON for FREE CATALOG
Completely new & enlarged 148
pages. Nearly 4000 BARGAINS.
EDMUND SCIENTIFIC CO.

Barrington, New Jersey
Please Rush Free Catalog “‘Q”’
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