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MASSACHUSETTS INSTITUTE OF TECHNOLOGY
COMPUTATION BOOK

GENERAL INSTRUCTIONS

In all work iu which accuracy and ease of reference ave important, much depends upon carrying out the computation

in a systematic manner. The following iustructions, taken from the Engineering Department Figuring Book of the

AUis-Chalmers Co., serve as a guide in this malley

“All computations, of whatever kind, are to be made in these books, except in cases

where special blanks may be provided for specific kinds of computation. Computations may
be made in ink or pencil, whichever may be more convenient. Pencil figuring should be
done with a soft pencil. All the work of computation should be done in these books,

including all detail figuring.”
“Each subject should begin on a new page, no matter how much space may be left on

the previous page. The subject, with the date of beginning it, should be plainly written at
the top of the first page of the subject.”

“Work should be done systematically, and as neatly as consistent with rapidity. The
books are, however, intended for convenience, and no unnecessary work should be done for

sake of appearance only. Errors should be crossed off instead of erased, except where the
latter will facilitate the work. Work should not be crowded. Paper costs less than the time

which would be expended in attempting to economize space in making erasures.”
“Where curves drawn on section paper (or sketches) are necessary parts of a computa:

tion. they should be pasted in the book, except where specifically otherwise provided for.”
“Computations should be indexed, in the back of the book, by the person using the book."
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PRESSURE TIME DATA ON DUPONT #8 DYNAMITE CAPS

Equipment

Data was taken with a Type BC-30 (Atlantic Res. Corp.) hydrophone

positioned three feet from the dynamite cap. Both the dynamite cap and

the hydrophone were five feet below the surface. The output of the hydro-

phone was displayed on a TEKTRONIX Type 545 Oscilloscope,
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Rocks trom the Depths
The most accesstbe™pmrt abitlee.garth’s

interior is at the oceans bottom, where
the crust is thin. Project Mohole, the U.S.
attempt to reach the boundary layer be-
tween the earth's crust and mantle by
drilling off the coast of Mexico, so far has
penetrated only ordinary, surface-type
rocks. Last week, the Woods Hole Ocea-
nographic Institution reported far better
success with another method. From the

GeoPHYsICIST HERSEY (RIGHT) &amp; AIDES
Down where the ocean grew.



fractured north wall of the Puerto Rico
Trench, its research ship Chain has
dredged up the first samples of “third
layer” rock ever gathered by man.

When geophysicists tag the rock strata
under the ocean, they call the ocean water
the first layer, On the bottom is the sec-
ond layer: sediment and sedimentary rock
averaging 1 km. thick. Below it lies the
third layer, which seismic waves have
proved to be made of unusually heavy
rock. The third layer is normally unreach-
able, but scientists making a seismic sur-
vey in 19359 got hints that it might be
exposed on the sides of the Puerto Rico
Trench. In 1960 Dr. Earl Hays of Woods
Hole took photographs showing fractured
rock on the trench’s north wall.

Misplaced Pacific. To geophysicists,
the Puerto Rico Trench is one of the
most interesting places on earth. Lying
north of Puerto Rico, it is something like
the Grand Canyon sunk under three to
four miles of water. Like other deep ocean
trenches. it is believed to be a place where
the earth's crust is sinking into the inte-
rior, perhaps carried down by slow. enor-
mous currents in the plastic mantle. Since
trenches are characteristic of the Pacific
Ocean, where they abound. some geophys-
icists consider the Puerto Rico Trench a
part of the Pacific that has bulged into
the Atlantic between North and South
America. Another bit of bulging Pacific
may be the trench-bordered Scotia Sea
csonth of Sonth Ameren



Rocks from the Depths
The most accessible*part of-.tae.earth's

interior is at the ocean's bottom. where
the crust is thin, Project Mohole, the U.S,
attempt to reach the boundary layer be-
tween the earth's crust and mantle by
drilling off the coast of Mexico, so far has
penetrated only ordinary. surface-type
rocks. Last week. the Woods Hole Ocea-
nographic Institution reported far better
success with another method. From the
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fractured north wall of the Puerto Rico
Trench. its research ship Chain has
dredged up the first samples of “third
laver™ rock ever gathered hy man,

When geophysicists tag the rock strata
under the ocean. they call the ocean water
the first layer. On the bottom is the sec-
ond layer: sediment and sedimentary rock
averaging 1 km. thick. Below it lies the
third layer. which seismic waves have
proved to be made of unusually heavy
rock. The third laver is normally unreach-
able, but scientists making a seismic sur-
vey in 193g got hints that it might be
exposed on the sides of the Puerto Rico
Trench, In 1960 Dr. Earl Hays of Woods
Hole took photographs showing fractured
rock on the trench’s north wall,

Misplaced Pacific. To geophvsicists.
the Puerto Rico Trench is one of the
most interesting places on earth. Lying
north of Puerto Rico. it is something like
the Grand Canvon sunk under three to
four miles of water. Like other deep ocean
trenches. it is believed to be a place where
the earth's crust is sinking into the inte-
rior. perhaps carried down by slow. e¢nor-
mous currents in the plastic mantle, Since
trenches are characteristic of the Pacific
Ocean, where they abound. some geophys-
icists consider the Puerto Rico Trench a
part of the Pacific that has bulged into
the Atlantic between North and South
America. Another bit of bulging Pacific
may be the trench-hordered Scotin Sea
outh of Sor th Americn



voodsrlole screntists 400k a.
cloger lock at, the Trench; they found by
echo Solimdiry that its north wall is scored
by fractures where deep-down rock
seemed to be freshly exposed. Photographs
showed the rock too. but bringing it to
the surface was no easy task. Any sort of
dredging in deep water is difficult; pulling
a dredge among rocks and crags at the
end of many miles of cable looked almost
impossible.

Trick Dredge. The problem was solved
by Woods Hole's Andrew Nalwalk, who
designed a special dredge that would flip
itself free if it got snagged on a boulder.
Three hundred feet up its cable it carried
a “pinger.” whose sound could be detected
by the Chain four miles above, The inter-
val between the pinger's sound and its
reflection from the bottom told the scien-
tists when the dredge was on the bottom
and moving with its cable at a proper
angle. This eliminated ‘*‘kiting” (sailing
above the bottom) and snarl-ups caused
by letting out too much cable.

After many tries. the trick dredge
brought up chunks of strange, heavy rock
from four miles down. Some of the sur-
faces were dark brown, showing that they
had been exposed to the iron and man-
ganese oxides that slowly deposit from
sea water, Other surfaces were fresh and

light green. Dr. John B. Hersey, chief
scientist of the cruise, believes that the
chunks with fresh faces were broken by
the dredge out of the mysterious third
layer. If so, they may show what the
crust of the earth was like billions of
years ago, before the infant ocean rained
sediment on it.
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area and its drought-producing effects.
The moist winds from the Gulf were
deflected to the Eastern seaboard.

Last week the pesky ridge finally
moved westward toward the Pacific—at
least temporarily—permitting moist air
to reach the high plains and letting a little
rain fall. The Weather Bureau's 3o-day
forecast, issued late last week, predicts
that the ridge will move farther out into
the Pacific. allowing more than normal
rain to moisten the droughty area.
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SOVIET CONSIDERS
h EARTH PROBES

Plans Call for Drilling 6 to 9

Miles at Separate Sites

Kperal fo The New York Times,

MOSCOW, Aug. 30 The So-
viet, Union is studying an amhi-
ious plan for probing the
carlh’s interior tn a depth of
&lt;ix te nine miles at five places
within its territory.

In a meeting at the Ministry
nf Grology last week, Soviet &lt;ei-
entists proposed general areas
for the large-scale drilling. They
are the Caspian Sea, Karelia,
the Ural Mountains, the Cau-
rasus and the Kurile Islands.
according to Komsomolskava
Pravda, Communist vouth news-
naper.

Disclosure of the conference
details followed the publication
Af articles by Soviet scientists.
They urged the Government,
ander the proposed twenty-vear
party program, devote a greater
hase of Scientific Aor Le ex-
plorativ: of the earth's interior.

Work Held Neglected
Academician Amdre A. Trofi-

muk. petroleum geologist, said
in Pravda, leading party paper:

“Study of the deep-seated
zones of the earth and their

processes has been relatively
neglected. Together with fur-
{ther expansion of space studies,
the time has come to attack the
nterior of the earth.

“Direct. penetration of the
depths of our planet would en-
ahle science to make another
leap forward in the exploration
of the universe.”

One drilling operation pro-
pased at the ministry meeting
is designed to match the United
States Project Mohole., which
is intended to probe the Mo-
harovicic discontinuity. This is
a rock laver assumed to lie
nine to forty miles below the
surface of the continents and
four miles helow the ocean
floor,

The layer forms the boundary
hetween the earth's crust and

the rocky shell surrounding the
nlanet's metallic core,

Named for Yugoslav

The Mohorovicie rock layer
iz named for a Yugoslav secien-
tist whe discovered a discon-

tinnity, or sharp break, in the
hahavior nf earthquake waves
at that depih,

The laver is believed to be
he zeurce af earthquakes, val-
cane activity and mountain-
farming processes. Metallic ores,
diamonds and other minerals
are also thought to be formed

there hefore traveling upward
to the earth's surface.

The United States approach
has heen to drill from a float-
ing rig through the ocean floor.
A test boring last March
reached two miles into the floor
of the Pacific, near Guadalupe
Island off the west coast of the

Tnited States.
Soviet scientists have  eX-

pressed preference for a drill-
ing site on land. The place
~hosen at the recent meeting
i&lt; the voleanic Kuriles, off Si-
beria’s west coast. There the
crust is believed to be thinnest
among the continental areas,
or about nine miles.

According to the youlh news-
paper, however, the scientists
more than a limited Mohoie ef-
fort. They said they also sought
to gain a comprehensive under-
standing of the major types of
rocks making up the earth's
crust,

Three lavers of rocks are in-
volved: A sedimentary surface
javer of sandstones, shales and
«similar formations reaching toa
depth of six to nine miles: a
~ranite layer, found mainly at
‘he hase of continents, and a
hasalt layer, occurring chiefly
helaw the ocean floor.

in addition to the Mohole hor-
ing in the Kuriles, four holes
have been proposed to investi-
pate representative sections of
the earth's crust within the So-

viet Union.
The first, near the northern

shore of the Caspian Sea.
would traverse one of the thick-
est accumulations of sedimen-
tary rocks and reach the
continental basement at a depth
of seven to nine miles,

This operation is expected to
establish the lowest possible
limit of petroleum deposits.
which occur predominantly in
sedimentary rocks.

A second hole is to be driven
into the crust in Karelia in
northwest European Russia.

In this area the granite bhase-
mnt of the Eurasian continent
craps cut at the surface forming
1 geological shield.

The Karelian drilling opera-
linn world be designed to probe
through the earth's granites,
whose age is believed to exceed
3.500.000.0000 years.

The hole, expected to reach a
depth of nine miles, may help
shed light on key geological
problems, such as the formation
nf continents and the origin of

magmatic rocks, such as gran-
ites, These are believed to have
Seen in molten state from the
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MOSCOW, Aug. 30 The So-
viol. Union is studying an ambi-
Lions plan for probing the
earth's interior to a depth of
six to nine miles at five places
within its territory,

In a meeting at the Ministry
of Geology last week, Soviet, sei-
enlists proposed general areas
for the large-scale drilling. They
are the Caspian Seca, Karelia,
the Ural Mountains, the Cau-
casus and the Kurile Islands,
according to Komsomolskava
Pravda, Communist vouth news-
paper,

Disclosure of the conference
details followed the publication
af articles by Soviet scientists.
They urged the Government,
under the proposed twenly-yeat
party program, devote a greater
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ploratio: of the earth's interior

Work field Neglected
Academician Andre A. ‘Trofi-

muk, peteolenm geologist, said
in Pravda, leading party paper:

“Study of the deep-seated
zones of he earth and their
processes has heen relatively
neglected. ‘Together with fur
ther expansion of space stidies,
the time has come to attack the
interior of the earth,

“Direct. penetration of the
depths of our planet would en-
able science to make another
teap forward in the exploration
of {the universe.”

One drilling operation  pro-
posed at the ministry meeting
ix designed to mateh the United
States Project Mohole, which
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The layer forms {he boundary
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fist. who discovered a discon-
linuity, or sharp hreak, in the
hehavior of earthquake waves
at that depth,
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forming processes, Metallic ares,
diamands and other minerals
are also thought to be formed
there hefore traveling upward
to the earth'y surface,

The TTnited States approach
has been to drin from a float-

ing rig through the ocean floor,
A test horing last March
reached twa miles into the floor
of the Pacifie, near Guadalupe
Island off (he wes coast of the
United States,

Soviet screntists have eoxX-
pressed. preference for a drill-
ing site on land, The place
chosen at the recent meeting
is the voleanic ,Kuriles, off Si.
heria's west coast, There the
Crust is believed to be thinnest
among the continental areas,
orabout nine miles,

According to the youin news-
paper, however, the scientists
more than a limited Mohnle of-
fort, They said they also sought
to gain a comprehensive nnder-
standing of the major types of
rocks making up the earth's
Crust,

Three layers of rocks are in-
volved: A sedimentary surface
aver of sandstones, shales and
similar formations reaching toa
Aepth of six to nine miles: a
granite layer, found mainly at
the base af continents, and a
basalt Laver, occurring chiefly
below the ocean floor,

In addition to the Mohole hor
ing in the Kuriles, four holes
have been proposed to invest.
Tile representative sections of
the earth's crust within the So-
viet Union.

The first, near the northern
shore of the Caspian Sea,
would traverse one of the thick-
estaceumitlations of sedimen-
tary rocks and reach the
continental basement ag a depth
of seven {o nine miles,

This operation is expected to
establish the lowest possibile
limit of petroleum deposits,
which occur predominantly in
sedimentary rocks,

A second hole is to he driven
into the crust in Karelia in
northwest. Furopean Russia,

In this area the granite hase-
ment of the FKurasian eantinent
craps eat at the surface forming
a geological shield,

The Karelian drilling opera-
lion would he designed (o probe
through the earth's granites,
whose age is believed to exceed
3.500.000,000 vers,

The hole, expected {0 reach a
depth of nine miles, may help
shed light on key geological
problems, such as the formation
of continents and (he origin of
magmatic rocks, such ag gran-
ites, These are helieved tn have
risen in molten state from the
interior,
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