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FREE CORER
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La Jola, Calif.
Filed Dec. 8, 1960, Ser. No. 74,740
19 Ciaims, (Cl 175--5)
(Granted under Title 35, U.S, Code (1952), sec. 266)

The invention described herein may be manufactured
and used by or for the Government of the United States
of America for governmental purposes without the pay-
ment of any royalties thereon or therefor.

The present invention relates generally to apparatus for
extracting earth core samples from the ocean floor. In
particular, it relates to an improved, free-falling, earth
corer which may be dropped into the ocean as a com-
pletely self-contained unit from any convenient carrier
vessel, whereupon it descends to the floor thereof, exiracts
a sample core therefrom, and ascends in part to the ocean
surface with the extracted core contained substantially
unimpaired in said ascending part while an expendable,
weighted, core-cutting portion thereof remains abandoned
in the ocean floor.

In the past, ocean floor cores have been obtained in a
number of ways, each of which may be satisfactory for
some particular purpose or under some particular cir-
cumstances, For instance, it is known in the art to drop
free-falling earth corers into the ocean where they fall
unti] they stick themselves into ocean floor, after which
they are forcefully withdrawn therefrom as an entire unit,
along with the desired earth core, by an impact actuated
latch and spring mechanism acting in compression be-
tween the ocean floor surface and the corer 1ift means.
Usually, in order to provide suitable buoyant or 1ift forces,
the weights which initially caused the corer to sink are
released and perhaps ejected from the corer unit at the
time the corer is withdrawn from the sea floor, thereby
allowing a buoyant tank means to float the corer and the
core to the ocean surface. Obviously, there are several
disadvantages in using such a coring apparatus. First, it
is usually difficult to withdraw the core cutting tube once
it is stuck in the sea floor sufficiently far to obtain a useful
earth core. Thus, the withdrawing force must be consid-
erable. Second, if all of the corer apparatus is flcated to
the surface with the exception of the weights, a consid-
erable buoyant force is required. And third, if the sea
floor sediment is excessively soft, it may not provide
enough bearing surface for the withdrawal spring and
‘bearing plate mechanism to work against, thereby caus-
ing a malfunctioning of the withdrawing apparatus which,
in turn, may prevent or adversely delay the return of the
ocean surface.

In addition to the free corers of the aforementioned
type, it is well known to use cables, winches, and associ-
ated power machinery to lower and raise submarine cor-
ers to and from the ocean floor. Of course, this is an
awkward, expensive, difficult and time consuming propo-
sition. Furthermore, in the deep-sea, (about 2,000 fath-
oms) it is extremely difficult to predict or predetermine
where the core will actually be extracted due to the diffi-
culty of properly maneuvering the boat containing the
winch and power equipment during coring operation, es-
pecially during rough weather, high winds, or high water
current conditions, To say the least, under most circum-
stances, it leaves a great deal to be desired.

The subject invention overcomes most of the disad-
vantages of the known prior art earth coring devices
adapted for extracting cores from the ccean bed because
the core cutting tube is never withdrawn therefrom, the
weights are released, and both, being expendable, are
abandoned at the bottom of the sea. Only a light plastic
sleeve containing the core sample is timely floated to the
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surface by a simple but effective buoyant means. Thus,
no elaborate release or withdrawing mechanism is re-
quired, and the condition of the sea-flcor sediment is of
negligible consequence, since no bearing force is applied
thereto for withdrawal purposes.

Obviously, since no cable, winch, or power equipment
is employed, the size and maneuverability of the carrier
or retrieving vessel is relatively unimportant and they are
free to move as desired. And the closeness of core sam-
ple patierns obtainable is only limited by the physical size
and fall characteristics of the corers themselves.

It is, therefore, an object of this invention to provide an
improved free-drop earth corer.

Another object of this invention is to provide an auto-
matic marine geological earth exfractor means that re-
quires no payout-cable, winch machinery, or power equip-
ment for lowering or raising same to and from the ocean
floor.

A further object of this invention is to provide an im-
proved, easily-handled, free-drop, self-returning, subma-
rine, earth corer that is not adversely affected by extreme
depth pressure or temperature variations.

Another object of this invention is to provide an earth
corer that obtains marine geological samples at substan-
tially predetermined underwater locations in accordance
with controlled pattern dropping procedures facilitated by
dead reckoning or electronically aided navigation.

Still another object of this invention is to provide an
improved marine earth corer that may be launched eco-
nomically from very small boats, aircraft, large ships, sub-
marines, experimental submergible crafts, or other carrier
vessels.

A further cbject of this invention is to provide an effi-
cient means for obtaining a sea-floor earth core sample
which requires less ship time consumption and less tedi-
ous ship handling.

A still further object of this invention is to provide an
improved earth corer that is not adversely affected by the
type of ocean floor sediment to be sampled and permits
extraction of earth cores of any reasonable length.

Another object of this invention is to provide a method
of safely obtaining earth cores from the ocean floor with-
out being seriously handicapped or adversely effecied by
weather or other ambient environmental conditions.

Ancther object of this invention is to provide a means
for easily, safely, and economically cobtaining marine
earth coves from great ocean depths.

Still another object of this invention is to provide an
improved earth corer that is subject to time-controlled
operation,

A further object of this invention is to provide a free
corer having such stability that it will right itself after
being rolled off the deck of a carrier vessel.

A still further object of the present invention is to pro-
vide an automatic marine geological sample extractor that
may readily be adapted for echo-range and sound tracking
and trajectory regulation during its fall to the ocean floor -
and return thersfrom.

A, further object of this invention is fo provide a free-
falling earth corer that may be magnetically held to and
released from a carrier vehicle.,

Another object of this invention is to provide an im-
proved means and method for obtaining and studying
deep-sea floor sediments,

"A further object of this invention is to provide an im-
proved earth corer mmeans that keeps an earth core sam-
ple substantially intact while ascending from the ocean
floor.

Another object of this invention is to provide a free
corer having floatable portion and a detachable weight
and core cutting means that are abandoned at the sea
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floor after extraction and confinement of an earth core
sample in said floatable portion.

A further object of this invention is to provide an
earth corer having minimum pull-out friction.

Another object of this invention is to provide a free
corer that is inexpensively manufactured and maintained
and easily stored.

Other objects and many of the attendant advantages
of this invention wiil be readily appreciated as the same
becomes better understood by reference to the following
detailed description when considered in conjunction with
the accompanying drawing in which like reference nu-
merals designate like parts throughout the figures thereof
and wherein:

FIG. 1 illustrates an elevational view, partly in cross-
section and -partially in pictorial form, of a preferred em-
bodiment of the present invention;

FIG. 2 is an elevational view of an- exemplary latch
mechanism that may be incorporated in the device of
FIG. 1;

FIG. 3 shows a cross section of a plug and seat valve
that may be substituted for the ball check valve of the
device of FIG. 1;

FIG. 4 depicts a cross-sectional view of a core cutter-
sleeve combination that may be substituted for the core
cutter-sleeve arrangement in the device of FIG. 1; and

FIG. 5 discloses the descending and ascending opera-
tion of the subject invention as it respectively travels
through the water before and after the earth core sample
has been extracted from the sea fioor.

Referring now to FIG. 1, a preferred embodiment of
a free corer 10 constituting the subject invention is shown
as having a top retaining plate 11 containing a phurality
of holes one of which is adapted for fitting over the neck
of a flexible polyethylene bottle 12 for securely fastening
same thereat. A bottom retaining plate 13 is disposed
near the lower end of said polyethylene bottom and is
rigidly connected to said top retaining plate by a plu-
rality of threaded rods 14 which are attached to both of
said plates by means of nuts 15 or other suitable attach-
ment means. A plurality of support members 16-are
connected to said bottom retaining plate and are inter-
posed between same and said polyethylene bottle for
firmly positioning, supporting, and securing same between
said top and bottom retaining plates and within the cage
effectively formed thereby in combination with said plu-
rality of rods.

Polyethylene botile 12 contains a compressible buoyant
fluid 17 such as gasoline having, for instance, a density
of 0.7 gm./cm3; that is sealed therein by a cap 18-or
other appropriate sealing means which will prevent the
aforesaid fluid or gasoline from escaping therefrom when
said polyethylene bottle is subjected to the considerable
hydrostatic pressures existing at great ocean depths.

A threaded lifting bail 19 is attached to top retaining
plate 11 by nuts 28 or any other appropriate attachment
means. At a suitable position thereon, a magnetic hold
plate 21 is attached thereto by welding or the like.

Mounted at the center of bottom retaining plate 13 is
a check valve assembly 22 containing a valve body 23
which is fastened to said bottom retaining plate by weld-
ing or other suitable means. A top end plate 24 and a
bottom end plate 25 respectively fastened to the top and
bottom ends of valve body 23 form a chamber 26 within
which is disposed a ball 27 adapted to abut against a seat
portion 28 of the aforesaid valve body. Ball 28 is se-
curely connected to a guide rod 29 which is slidably dis-
posed in bearing-like apertures located in said top and
bottom end plates. Stops 30.and 31 may be attached to
the ends of said guide rod 29 if so desired to limit the
movement of ball 27 within chamber 26.

The lower extremify of said valve body may, for ex-
ample, have an extended portion 32 containing external
threads. A core liner adapter 33 having internal threads
complementary with those external threads of extended
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portion 32 is attached to said valve body. Imserted tele-
scopically in the end of said adapter is a rigid, thin-
walled, light-weight, plastic, hollow core liner or sleeve
34, which is elongated sufficiently to collect and contain
an earth core sample of predetermined size and depth.
Said sleeve may be secured to said adapter by means of
a plurality of rivets 35 or any other conveniently suit-
able connection means, such as by welding, screw threads,
or the like.

Telescopically disposed around said plastic core sleeve
is a coring tube or casing 36 of steel or other material
having pertinent strength characteristics. Said casing is
cast or embedded in a concrete weight 37, and connected
to said casing and extending therefrom in a direction sub-
stantially normal to the longitudinal axis thereof is a pair
of arms 38 that are likewise embedded in said concrete
weight for a portion of their lengths and which have a
portion uf their lengths extending external of said con-
crete weight.

As viewed in FIG. 1, the lower extremity of casing
36 contains a casing shoe 39 which may be attached
thereto as by tack-welding or the like. Casing shoe 39
is so tapered or otherwise contoured as-to provide a cut-
ting edge 40 and has an aperture 41 that has an inside
diameter which substantially equals to the inside diameter
of the hollow end of sleeve 34. Interposed between the
upper end shelf of said casing shoe and the lower end
of said core sleeve is a resilent washer 42 of rubber or
the like which acts as a seating gasket thersbetween. If
so desired, a centering ring 43 of plastic, rubber, metal,
or any other suitable material may be disposed. radially
between core sleeve 34 and casing 36. It should be un-
derstood that the longitudinal axis of said core sleeve,
said casing, and said casing shoe should be in such align-
ment as to provide an easy passageway therethrough, and
that the size thereof should be such as would facilitate
guiding an earth core sample into the hollow-portion of
the core sleeve as the casing shoe cuts into the sediment
of ‘the ocean floor due to the impact of the subject free
corer thereat.

A plurality of bronze, spring-leaf, core catchers 44
are attached to the lower end of sleeve 34 by suitable
molding or other attachment means as appropriate in
order that an earth core sample will be retained within
said sleeve once it has been forcibly deposited therein.

A pair of delay release timer latch mechanisms 45 are
rigidly mounted on bottom retaining plate 13 by bolts 46
and nuts 47 in such manner as to be suspended therefrom
and surround and timely latch the aforesaid arms 38. Al-
though for the purpose of completely disclosing a pre-
ferred embodiment of this invention a particular detailed
latch mechanism is illustrated herein, it is to be under-
stood that the subject latch mechanism is merely exem-
plary and that any number of well known suitable laich
mechanisms may be substituted therefor without violat-
ing the spirit, scope, or purview of this invention, For
instance, an impact operated latch mechanism, an inertial
operated latch mechanism, a clock controlled latch mech-
anism, a pressure or temperature confrolled latch mech-
anism, and others could obviously be substituted for the
herein disclosed latch mechanism by those skilled in the
art.
A plurality of adjustable spacers 48 are mounted be-
tween the aforementioned bottom retaining plate 13 and
the top surface of concrete weight 37. Said spacers in-
clude threaded studs 4¢ fastened to plate 13 by means of
nuts 59, but other conventional fastening means may be
used if desired. Moreover, the attachment means used in
conjunction with studs 49 may also be employed to fasten
the aforesaid polyethylene support members if convenient.
Said spacers give rigidity to the assembled corer which
facilitates the handling thereof. Furthermore, they cffce-
tively provide alignment between the buoyant chamber
assembly and the detachable weight and casing assembly
which, in turn, promotes substantially straight and true
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descent of the entire corer assembly through the ccean
water column, thus providing greater accuracy of earth
core sampling and optimum ocean floor impact charac-
teristics.

In many instances, one or more of rods 14 may be ex-
tended, and a flag 51 of such material and markings, as
would provide greater visibility and ease of identification,
may be attached thereto. Said flag, of course, may also
be of such material as would refiect clectromagnstic
energy and acoustical energy for improving search and
control procedures during any given type of operation,
whether the subject corer is momentarily stuck in the
ocean floor, traveling through the ocean water columu, or
floating on the ocean surface. Although not shown in the
drawing, it would appear to be obvious to the artisan to
combine movable control surfaces, regulatory radio and
sonar equipment for adjusting said control surfaces, and
perhaps suitable propulsion motors with the  disclosed
structural assembly of FIG. 1 for the purpose of guiding
and propelling the otherwise free-falling corer to a pre-
determined sea floor destination or possibly a predeter-
mined sea surface destination after the earth core sample
had been extracted. So combining should, thevefore, be
considered as a part of the inventive concept taught
herein.

FIG. 2 depicts the aforementioned exemplary latch
mechanism as a marine release delay timer having a fixed
jaw 52 connected to an attachment plate 53 by means of
a rivet 54 and a pin 55. A movable jaw 56 is rotatably
attached to attachment plate 53 by rivet 7. A jaw-open-
ing compression spring 58 is disposed between said two
jaws in such manner as to urge their separation. A re-
straining rod 52 of magnesium or other suitable erodible
material or material breakable by a predetermined physi-
cal jolt is inserted along the longitudinal axis of said
spring and is attached securely to said jaws by means of
pivot set screws 68 and §1 and/or rod chucks 62 and 63,
respectively. A spring-compressing screw 64 is attached
to fixed jaw 52 by pin 635, and a wing nut 66 provides
sufficient bearing force against movable jaw to move it
toward fixed jaw 52, so that a release pawl 67 pivotally
attached to said fixed jaw by a pin 68 may be latched in
a slot 69 in said movable jaw. A groove 7¢ in said re-
lease pawl is adapted for holding and center-positioning
the aforesaid arms 38 therein when adjustable spacers 48
are properly elongated to give rigidity to the entire corer
assembly.

The device of FIG. 3 represents another check valve 73
which may be substituted for the aforementioned ball type
check valve. It is essentially comparable to said ball type
check valve with the exception that a plug 72 and mating
seat 73 are employed in a suitable valve body 74 in event
a tighter fit is required therebetween to prevent the core
sample from being flushed from the plastic slesve when
the free corer is ascending and the core samgple is a soft,
easily-flowing sediment. ‘The water pressure applisd
against the top of the plug achieves such action in an ira-
proved manner. With such a check valve body, the plas-
tic sleeve may be attached therete by having external
threads which are screwed in a threaded, bossed, end por-
tion 75, thus eliminating the need for the aforementionsd
adapter 33 depicted in FIG. 1.

FIG. 4 is another embodiment of the core cutter assem-
bly and is very similar to that of FIG. 1 with the ex-
ception that the plastic sleeve has slanted or beveled sur-
faces 77 at the end thereof which convergs to a point
that is tightly embedded in the resilient washer located on
the upper shelf surface of the casing shoe. During some
operational procedures the tight sea!l thus provided there-
at in conjunction with the inner slanted surface thereof
provides appropriate centering of the sleeve within the
casing, and alleviates the necessity of accurate manufac-
ture of said sleeve and said casing shoe, since said inner
slanted surface acts as a guide for the incoming core
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sample during penetration of the casing shoe and casing
in the ocean ficor.

Briefly, the operation of the subject invention is dis-
closed in conjunction with FIG. 5 as follows:

The free corer is put overboard from any appropriate
carrier vessel in any convenient manner as, for instance,
by rolling it off the deck of a ship, launching it from an
ejector means, or magnetically releasing and jettisoning it
from an aircraft or submarine vehicle. In any event, upon
free contact with the water, it begins to descerid toward
the bottom. Due to the inherent stability provided by the
concrete weight appropriately positioned at the end of the
corer opposite the end containing the float assembly, and
due to elongated overall shape of the corer, it rights itseif
as it freely falls through the water column of the ocean,
and in so doing positions the cutting point of the core
cutting casing and shoe assembly in a downwardly
direction.

The descending speed, of course, depends mostly on the
difference between the opposing forces created by the
overail weight of the corer, including the concrete weight,
and the buoyancy of the buoyant gasoline-filled bottle,
Because the concrete weight provides the greater force as
a result of gravity acting thereon, the subject corer gathers
speed as it descends and ultimately hits the ocean bottom
with sufficient impact to cause the core cuiting point of
the casing to penetrate the ocean floor which, in turn,
simultanecusly causes an earth core sample to be intruded
through the apertures in the casing shoe and gasket into
the holiow inside portion of the rigid plastic sleeve, where
‘it is held therein by the core catchers. At this instant,
the entire corer unit is, so to speak, stuck in the sea floor.

As time goes by, the latches are opened because the
restraining rods of the latch mechanisms deteriorate to
the breaking peint as a result of the electrochemical
action of the sea water thereon, permitting the jaw-open-
ing springs to separate the latch jaws and trip the releasing
pawls. This frees the arms originally locked therein and
allows the rigid plastic sleeve containing the core sample
to separate from the weight and core cuiter casing assem-
bly and floai to the ccean surface due, for the most part,
to the lifting forces produced by the buoyant gasoline
filled polyethylene tank or bottle attached thereto. Of
course, only a relatively small lifting force is required
to break the core sample from the sea floor at the lower
end of the plastic sleeve compared to the lifting force
which would be required to both sever the core sample
from the sea floor and withdraw the core cutier casing
assembly from its embedded position therein. - Although
core severance and lifting is ordinarily easily accom-
plished by the float chamber, once the arms attached to
the weight are unlatched, the resilient washer which acts
as a seating gasket between the end of the rigid plastic
sieeve and the upper shelf surface of the casing shoe
releases its potential energy by expanding, thereby forci-
bly urging the end at the sleeve away from the shoe which,
in turn, tends to force said sleeve out of the upper end
of the core cutter casing. Obviously, the aforesaid re-
silient washer may be made as resilient as necessary to
provide whatever disengagement force is required to part
the core sample from the sea floor and thrust the plastic
sleeve and its captive core sample toward the ocean sur-
face. Furthermore, it would be obvicus to the artisan to
incorporate additional resilient means such as, for exam-
ple, a spring means or the like between the separable
units constituting the float assembly and weight-casing
assembly, which would urge separation thereof when
timely unlatched by the aforementioned latch mechanism,

As the float assembly and the rigid plastic sleeve con-
taining the desired earth core sample are fioated to the
ocean surface, the weight and core cutter casing assem-
bly, being expendable, are abandoned at the bottom of
the sea, Thus, it can readily be seen that since no at-
tempt is made to remove the core cutier casing from its
stuck position in the sea floor and float it to the sea sur-
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face, excellent operational effects are produced by the
subject invention.

The ball check valve of FIG. 1 and the plug check
valve of FIG. 3, which may be substituted for the ball
check valve of FIG. 1, facilitates retaining the intruded
core during ascent of the floatable assembly portion to
the ocean surface. Although the upward water force
through the hollow inside diameter of the sleeve and
the guide rod aperture in bottom end platz 25 tends to
keep the check valve open during descent of the corer, the
opposite effect takes place during ascent, and the check
valve tends to be forced closed. Thus it can be seen
that an open check valve allows easy intrusion of the
core sample during sea floor penetration without any ad-
verse hydraulic stop effects, but a closed check valve
assists in holding the captive core  sample in the sleeve
by preventing its being flushed out by downwardly flow-
ing sea water therethrough and at the lower end thereof,
and by simultaneously maintaining a substantial hydrau-

lic pressure lock within said sleeve between the check ¢

valve and the top surface of the earth core sample,

As illustrated in FIG. 5, a dye marker 76 or other
marker may be employed to assist in keeping.visual track
of the location of the area where each of the free falling
earth cores was launched. Of course, use thereof would
ostensively assist in predicting the vicinity in which each
of said corers will surface after extraction of their re-
spective earth core samples.

Obviously, many modifications and variations' of the
present invention are possible in the light of the above
teachings. It is, therefore, to be understood, that within
the scope of the appended claims, the subject invention
may be practiced otherwise than as specifically described.

What is claimed is:

1. An earth corer comprising in combination weighted
core cutting means, means slidably disposed within said
weighted core cutting means for recciving the earth core
cut thereby, a float means connected to said earth core re-
ceiving means, and latch means inter-connecting said
float means and said weighted core cutting means for
timely latching and unlatching same.

2. The device of claim 1 wherein said laich means in-
terconnecting said flcat means and said weighted core
cuiting means includes an erodible. means adapted for
electrochemical action thereon by sea water for effecting
the aforesaid timely latching and unlatching of same.

3. A geological sample extractor comprising in com-
bination, a weighted cylindrical pipe casing having a
core cutting tip at one end thereof, a rigid sleeve slidably
disposed within said cylindrical pipe casing, means for
releasably latching said rigid sleeve to said cylindrical
pipe casing, means coupled to said latching means for
effecting the opening thereof at a predetermined time,
and means connected to said rigid sleeve for completely
lifting same out of said cylindrical pipe casing when
said latching means is opened.

4. A free drop submarine earth corer comprising in
combination, a float chamber, a rigid slesve connected to
said float chamber, a core cutting means slidably sur-
rounding said sleeve, a weight attached to said core cut-
ting means, a pair of arms extending from said core
cutting means, and means interconnecting said float
chamber and said arms for respectively securing and re-
leasing same before and after formation of a submarine
earth core by the aforesaid core cutting means.

5. The device of claim 4 wherein said fioat chamber
includes a flexible-walled, polyethylene, gasoline-filled
bottle.

6. The device of claim 4 wherein said rigid sleeve is
a light-weight plastic having a thin wall.

7. The device of claim 4 wherein said weight attached
to said core cutting means is a cast concrete weight that
is expendable along with the aforesaid core cutting means.

8. The device of claim 4 wherein said means inter-
connecting said float chamber and said arms for respec-
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tively securing and releasing same before and after for-
mation of a submarine earth core includes a latch mecha-
nism adapted for being opened upon impact of said core
cutting means at the ocean flcor.

9. The device of claim 4 wherein said means intercon-
necting said float chamber and said arms for respectively
securing and releasing same before and after formation
of a submarine earth core comprises a latch adapted for
being opened at a predetermined time by electrechemical
action thereon of the ambient sea water within which
it is submerged.

10. The device of claim 4 further characterized by
having a resilient means effectively disposed between
said float chamber and said weighted core cutting means
for urging each from the other upon release thereofl by
the aforesaid securing and releasing means.

11. An automatic marine geological sample extractor
comprising in combination, a buoyant fioat chamber,
means releasably coupled to said buoyant float chamber
for cutting an earth core upon impact thereof at the ocean
floor, means connected to said buoyant float chamber
adapted for receiving the earth core cut by said cutting
means- as same penetrates said ocean floor as a result
of the impact thereon, and means effectively intercon-
necting said earth core cutting means and said earth
core receiving means for timely and automatically sepa-
rating same after said earth core is cut and received
thereby respectively.

12. A free corer adapted for extracting earth core
samples from the ocean floor consisting of a flexible
polyethylene bottle, a buoyant, substantially incompressi-
ble fluid having a density less than one substantially fill-
ing said bottle, a cage confining said bottle therewith, a
check valve connected to one end of said cage, a rigid
elongated hollow sleeve, an adapter interconnecting said
check valve and one end of said sleeve, a casing, a con-
crete weight cast around one end of said casing, a plu-
rality of arms connected to said casing and extending
through said concrete weight, means connccted between
said cage and said arms for releasably latching same io-
gether for a predetermined time, a tapered shoe connected
to the other end of said casing, a resilient washer com-
pressively disposed between said shoc and the other end
of said sleeve, and a plurality of adjustable spacers in-
terconnecting said cage and the aforesaid concrete weight
for maintaining rigidity therebetween.

13. The device of claim 12 wherein said buoyant fluid
having a density less than one is gasoline.

14. The device of claim 12 wherein said check valve
is ‘a ball check valve.

15. The device of claim 12 wherein said check valve
is a contoured plug check valve.

16. The device of claim 12 further characterized by
having a centering ring disposed between said sleeve
and said casing adjacent said shoe.

17. The device of claim 12 further characterized by
having a lifting bail attached to said cage at the end
thereof opposite the end connected to said relief valve,
and means fastened to said bail adapted for magnetically
securing same to a carrier vessel.

18. The device of claim 17 further characterized by
having core catching means connected at the end of said
rigid elongated hollow sleeve at the end thereof adjacent
said tapered shoe.

19. A free drop submarine earth core comprising in
combination, a float chamber, a rigid sleeve comnected to
said float chamber, a core cutting means slideably sur-
rounding said sleeve, a weight attached to said core cut-
ting means, a pair of arms extending from said core cut-
ting means, and latch means adapted for being opened
at a predetermined time by elecirochemical action of the
ambient sea water within which it is submerged inter-
conneciing said float chamber and said arms for respec-
tively securing and releasing same before and after forma-



tion of a submarine earth core by the aforesaid core cut-

ting means.
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