GEOLOGY

‘Dry’ Wells Yield
Vast New Oil Supplies

» YESTERDAY'S DRY OIL well may be
a vital part of tomorrow’s petroleum output.

Science is developing new techniques to
take over after both pressure flow and
pumping have exhausted a well’s oil.
Known as “secondary recovery,” these tech-
niques vary but have in common the basic
principle of squeezing the precious black
juice out of the sand or rock that holds it.

So successful has the secondary recovery
technique become that petroleum engineers
maintain that by 1980 about half of the U.S.
output will be obtained this way. This pre-
diction is made by Noel de Nevers, assistant
professor of chemical engineering, Univer-
sitysof Utah, in Scientific American, 213:35,
1965.

So far, four basic possibilities have been
developed to implement secondary recovery.
They are mining, squeezing, pushing and
sucking.

In most cases, mining—removing the oil-
bearing rock from the earth—is impractical
because of cost.

Squeezing means forcing the particles of
rock closer together and thus pressing out
the oil. The trouble here is that most rock
is too strong for squeezing. One place where
this technique could be utilized well is
under Long Beach, Calif., where the oil is
contained in highly compressible sand. The
difficulty is that if the sand were squeezed,
the city would sink below sea level. As a
result, no squeezing under Long Beach. In
fact, oil that is taken from under the city
is replaced with salt water so that the city
does not sink.

Pushing involves directly displacing the
oil from the rock with some other fluid. So
far, it has been the most successful method

U.S. Rubber

SEARCH FOR OIL—An artist’s ren-
dering shows bow this mammoth, $6
million self-elevating oil drilling rig
designed by the Offshore Company,
Houston, for oil exploration in the
salt waters of the North Sea, would
dwarf the company’s 21-story office
building.

of secondary recovery. Figures for 1960, the
latest available, show that pushing accounted
for about 30%, of the 2.4 billion barrels of
oil produced in the U.S. that year,

The final method, sucking, is a variation
of pushing. The air in the atmosphere is
used to drive out the oil. This technique is
generally recognized as ineffective, however.
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OCEANOGRAPHY
Search for Undersea Oil
Essential to Livelihood

» THE SEARCH for undersea oil as part
of ocean research carries far greater im-
pact on our lives today than programs of
space research, according to Russell B.
Thornburg, Global Marine Exploration
Company, Los Angeles.

Drilling for oil beneath the ocean has
created an entirely new and actively chang-
ing technology, he said. Its success depends
on skills and dedicated efforts not only of
oil engineers but also of naval architects,
oceanographers and computer programs,
Mr. Thornburg told members of the four-
day Ocean Science and Ocean Engineering
Conference in Washington, D.C.

Man’s entry into the ocean to recover
petroleum has had far less fanfare than
his entry into space, partly because it has
been sponsored by private industry. Yet
both efforts demand a comparable inter-
dependence between the arts, crafts and
sciences. )

This search has evolved new talents,
methods and equipment such as the float-
ing drilling rig which has to remain stable
over a fixed point some 400 to 600 feet
below on the sea floor, and a closed cir-
cuit underwater television for monitoring
undersea equipment.
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TECHNOLOGY
Huge Oil Drilling Rig
Developed for North Sea

» A MAMMOTH self-elevating oil drilling
rig has been developed for offshore oil
exploration in the water of the North Sea
and is under construction in Clydebank,
Scotland. It must withstand rugged weath-
ering, freezing temperatures and the bat
tering of 65-foot waves common to the
United Kingdom’s waters.

From the bottom of the 387-foot support-
ing legs to the uppermost derrick, the rig
measures more than 500 feet. Electro-
hydraulic jacking assemblies adjust the legs
of the rig to operate in waters up to 275
feet deep. Twelve hydraulic jacks lift the
rig’s platform. Rubber shock absorbers are
positioned at the top and bottom of each
jack. They are engineered to take a work
load of up to 300 tons with a minimum
deflection of one and a half inches.

The $6 million mobile rig was designed
by the Offshore Company for the Atlantic
Refining Company. The rubber in the shock
absorbers was developed by the U.S. Rubber
Company and was selected for use in the
rig because of its resistance to cracking in
a marine environment.
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SCIENCE BARGAINS

EXPLORE THE WORLD OF “OP ART”
Fascinating New Experimenter

MOIRE PATTERNS KIT

Fantastic Visual Effects!

Limitless Applications
Now! Experiment with the amazing
new tool of tomorrow. Basis of “OP
ART''—latest rage sweeping the coun-
try in art, fashion, %cknzmx industries. 1,000’s of
uses for hobbnst.s, otographers, d&xgners, lab and
home experimenters. Funl Profitable! Unlimited poten-
tial. Here’s your complete introduction kit developed
by Dr. Gerald Oster, Brooklyn Poly. Inst. Contains
8 basic patterns on both clear acetate lantern slide
size 3% ” x4” (.005 thick) and .010” thick white
Kromekote paper 3%"”x4%"” (coated one side) : one
piece 3 x 4” 150-dot screen on film. copy Dr.
Oster’s “The Science of Moire Patterns”, an
authonmtlve introduction to the fascinating world of
moire,
8tock No. 70,718-Q 8tandard Kit. .$6.00 Ppd.
Stock No. 60,462-Q Without Book. .. .. $4.00 Ppd.

DELUXE EXPERIMENTER’S MOIRE KIT
Includes everything in Standard Kit. Patterns printed
on heavier acetate (.20”) and Kromekote (.012”).
8tock No. 70,718-Q.......... .$8.50 Ppd.
MOIRE PATTERN ACCESSORY KIT. For addi-
tional experiments. Incl. metallic balloon, calcite, two
kinds of diffracting gratings, one-way mirror foil, polar-
izing materials, Ronchi rulings, assortments of lenses.
8tock No. 60487-Q................ $8.00 Ppd.

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
for the chemical reaction. Numerical data
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sbows whether a reaction can occur, and if
80, extent inf products of it. Manila-

swok No. 40,762-Q. . . . . .. ...t 854 Ppd.
8olve Problems! Tell Fortunul Play Games!
NEW WORKING MODEL DIGITAL COMPUTER
Actual Minlature Version of
Giant Electronic Brains
Fascinating new see-through model
 computer actually solves problems,
i teaches computer fundamentals,
3 . ’ Adds, subtracts, multiplies, shifts,
e i complements, carries, memorizes,
cmmtx. compares, sequences. Atuacnvely oolored nzxd
plastic parts easily assembled. 12 "X 43"

Incl. step-by-step assembly diagrams, 32 paze mstruc-

tion book covering operation, computer language (binary

system) programming, problems and 15 e'xpealangnd
P

8Stock No. 70,683-Q.

SCIENCE TREASURE CHESTS
For Boys—Qiris—Adults!
Sclence Treasure Chest—Extra-powerful
magnets, polarizing filters, compass, one-
way-mirror film, prism, d.\ﬂracuon 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.

8took No. 70,8342-Q............... $6.00 Pstpd.
8cience Treasure Chest Deluxe
8Stook No. 70,343-Q.............. $10.00 Pstpd.

WOODEN SOI.ID PUZZLES
2 Different puzzles that will
. snmulat.e your ability to think
g7 and reason. Here is a fasci-
“ nating assortment of wood
b B : . puzzles that will provide hours
S . of pleasure. Twelve different
? puzzles, animals, and geomet-
: - rio forms to take apart and
. reassemble, 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 while having lots of [un Order_ yours now.
8tock No. 70,206-Q........ PRI $3.00 Pstpd.
Terrific luy! American Made!
OPAQUE PROJECTOR

Projects illustrations up to 3” x

3 %" and enlarges them to 35” x
30” if screen is 6 % ft. from pro-
jector, larger pictures if screen is
further away. No film or negatives
needed. Projects charts, diagrams,
pictures, photos, lettering in full

color or black-and- whlte Operates on 115 volts A.C.
current . . . 6-ft. extension cord d plug included.
Operates on 80 watt bulb not included. Size 12” x
8” x 4%” wide. Weight 2 ozs__Plastic case.
Stoek No. 70,199-Q $7.95 Postpald
Opaque Projector with Kaleldoscope Attachment. Same
unit as above, but provides endless additional projects
with everchanging kaleidoscope patterns.
8took No. 70,714-Q $10.00 Ppd.
Order by 8tock No.—8end Check or M. O. Shipment
same day received—=8atisfaction or money back.
TEACHERS: Werite for Educational Catalog Q-2
Edmund 8clentific Co., Barrington, N.J.

UPON for FREE CATALOG

EDMUND SCIENTIFIC CO.
Barrington, New Jersey
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| Gompletsly new 1968 Edition. 148
| pages, Nearly 3000 BARGAINS.
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Please Rush Free Catalog ““Q"’

Name............ ..
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