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[57] ABSTRACT 

The disclosed invention is an explosively embedded 
anchor assembly for use in all types of ocean bottom 
and in all water depths. The anchor assembly has a 
shaped charge explosive for producing a hole in a rock 
ocean ?oor, a projectile anchor for embedding in all 
ocean floors, and a pro-jectile gun for explosively em 
bedding the anchor. The assembly is provided with 
bottom-contact detonating means which permits auto 
matic ?ring of the shaped charge and the anchor, and 
with a buoyant reaction vessel affixed to the projectile 
gun to permit automatic recovery of the gun. 

2 Claims, 3 Drawing Figures 
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EXPLOSIVELY EMBEDDED ANCHOR 

GOVERNMENT USE 

The invention described herein may be manufac 
tured, used and licensed by or for the Government of 
the United States of America for governmental pur 
poses without the payment of any royalties thereon or 
therefore. 

THE INVENTOR 

The inventor is Henry C. Mayo, 8007 Hamilton 
Lane, Alexandria, Virginia, 22308 (Fairfax County), a 
citizen of the United States of America. 

BACKGROUND OF THE INVENTION 

This invention relates to explosively embedded an 
chors universally suited for use in all types of ocean 
bottom materials, sediments and compositions. Fur 
ther, it relates to explosively embedded anchors which 
are designed for installation in shallow waters near a 
shoreline or deep waters at exposed offshore locations. 
Heretofore, means for anchoring or mooring ships,. 

barges, work platforms, instrumentation platforms, and 
other vessels and structures to the ocean bottom have 
not been entirely satisfactory. The installation of con~ 
ventional type anchorages using common ?uke type 
anchors or piles and chain is expensive and time con 
suming. In addition, the common ?uke type anchor is 
heavy and will not resist applied loads in more than one 
direction. 
Present explosive embedment anchors in use have 

not been satisfactory because they do not provide hold 
ing capacity over a suf?ciently wide range of bottom 
sediments. Prior art includes many designs, but these 
take different con?gurations commensurate with the 
expected bottom conditions. Holding power is very 
slight when the particular configuration is installed in 
an inappropriate bottom, eg a rock embedment an 
chor installed in a mud bottom. 
Also, present explosive embedment anchors, in use, 

have not been fully satisfactory because they do not 
provide an automatic means of recovery of the reaction 
assembly and gun after embedment. Prior art includes 
designs in which the reaction assembly and gun are re 
covered by a lowering line or are left in place near the 
embedded projectile. The design in which the gun is re 
covered with the lowering line has the disadvantage of 
being unsuitable for use in deep water because during 
recovery the lowering line becomes fouled and tangled 
by the riser cable attached to the anchor. The design in 
which the reaction assembly and gun are left in place 
has the disadvantage of being unsatisfactory for long 
term usage because the in place components aggravate 
corrosion and wear of the riser cable. Furthermore, the 
reaction assembly and gun cannot be re-used. 
Prior art in explosive embedment anchors has not re 

solved the problem of anchor emplacement in very 
deep water where little or no bottom or sub-bottom in 
formation is available and the anchor must be adapt 
able to a variety of bottom conditions. 

SUMMARY OF THE INVENTION 

The present invention provides an explosively em 
bedded anchor which solves the problem of single di 
rectional holding power of common ?uke type anchors 
and circumvents the disadvantages of prior art explo 
sive embedment anchors in deep water and varying 
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2 
ocean bottom compositions. This explosively embed 
ded anchor lends itself to utilization for anchoring un 
der-water structures and instruments, mooring ?oating 
platforms and vessels, and salvaging disabled vessels or 
equipment. 

Brie?y, the invention consists of (l) a bottom con 
tact probe for initial detonation of the explosive, (2) a 
shaped charge for producing a large tapered hole in 
rock ocean bottoms, (3) a projectile anchor having: a 
center member; a tapered groved spike protruding 
from its lower end for insertion into the tapered hold 
formed by the shaped charge when a rock bottom is en 
countered; a pair of ?ukes hinged at their lower ends 
to the center member with keying ?aps hinged to the 
upper edge of each ?uke for penetration into a non 
rock ocean bottom, (4) riser cable, (5) a projectile gun 
for explosively embedding the projectile, and (6) a re 
action vessel having sufficient buoyancy to ?oat itself 
and the projectile gun after ?ring. Ancillary parts in 
clude a short recovery cable attached to the gun, a 
small recovery buoy, a sliding eye at the upper end of 
the recovery buoy, a stopper and ?oats attached to the 
riser cable, a faking board for the lower portion of the 
riser cable, a recovery ring attached to the reaction ves 
sel, and a fuze for detonation of the explosive charge. 
The assembly is lowered to the ocean bottom and the 

probe, upon touching the bottom, detonates the shaped 
charge and also detonates the charge in the gun to drive 
the anchor projectile into the bottom. The reaction ves 
sel and gun ?oat to the surface for recovery, guided by 
the riser cable. In rock bottom, when an upward pull is 
exerted on the riser cable, the grooved spike engages 
the wall of the tapered hole made by the shaped charge. 
In a hard bottom, such as coral, deeper penetration of 
the anchor projectile occurs and the pulling force 
causes the hinged keying ?aps to engage the wall of the 
crater made by the anchor projectile, In softer bottoms, 
the pulling force also causes the keying flaps to pivot 
outward; but on additional pulling, the action of the soil 
pressure against the flaps causes the ?ukes to open piv 
otally. When fully open, the ?ukes provide maximum 
resistance to pullout in very soft ocean bottoms. 

It is therefore a principal object of this invention to 
provide an economical and rapid means of providing 
secure anchorages and moorings in all ocean floors, in 
cluding those composed of consolidated rock or coral, 
hard but not consolidated sediments, and soft sedi~ 
ments. 

It is another object of this invention to provide an ex 
plosively embedded anchor for use in the varying water 
depths encountered in oceans and like bodies of water, 
including shallow and deep water depths. 

It is a further object of this invention to provide an 
explosively embedded anchor having a reaction vessel 
and a gun barrel recoverable by means of ?otation. 

It is an additional object of this invention to provide 
an explosively embedded anchor which is designed for 
universal use but at the same time is light weight and 
readily stowed. 
The above and still further objects, features and ad 

vantages of the present invention willbecome apparent 
upon consideration of the following detailed descrip 
tion of one speci?c embodiment thereof, especially 
when taken in connection with the accompanying 
drawing, wherein: 
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FIG. 1 is a cross-sectional elevation view of the ex 
plosively embedded anchor assembly according to this 
invention. 
FIG. 2 is a schematic diagram illustrating the con?gu 

ration of the explosively embedded anchor assembly of 
this invention shortly after firing into unconsolidated 
ocean bottom. 
FIG. 3 is a side elevation view of the projectile assem 

bly shortly after ?ring into consolidated rock ocean 
bottom. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the drawings in detail and particularly to 
FIG. 1 thereof, there is shown an explosively embedded 
anchor assembly comprised of a projectile anchor des 
ignated generally by reference character 1, a spherical 
reaction vessel 2, a projectile gun 4, a shaped charge 7, 
a ?ring probe 8, and a riser cable 15. The reaction ves 
sel 2 is fastened to the gun 4 by the clamp 13. Recovery 
rings 18 are fitted to the outer surface of the reaction 
vessel 2. The reaction vessel 2 functions to reduce re 
coil of the gun 4 by means of its mass and by providing 
large resistance to quick motion through the water. The" 
reaction vessel 2 also functions as a ?otation device to 
permit recovery of the gun 4 after firing. The gun 4, is 
standard equipment. . 

The projectile anchor is comprised of a central sup 
porting shaft 14, a pair of identical ?ukes 3, a tapered 
grooved spike 6, a main hinge 29 at the lower portion 
of the ?ukes, and keying ?aps 16. Each ?uke 3 is a ?at 
plate connected to the supporting shaft 14 by the main 
hinge 29 and by linkage members 11 and 12. The link 
age members 12 are pivotally connected to the ?ukes 
3 by hinges 26. The linkage members 11 are pivotally 
connected to the shaft 14 by hinge 27 and are pivotally 
connected to linkage members 12 by hinges 28. The 
linkage members 11 and 12 serve to limit the opening 
of the ?ukes 3 to ninety degrees with respect to the axis 
of shaft 14. Each keying ?ap 16 is pivotally attached to 
the ?uke 3 by hinge 25 and is attached to reaction ves 
se] 2 by shear means, not shown. Rotation of the keying 
?aps l6 outward is controlled by stops 30 and 31. Rota 
tion of the flaps 16 inward toward the shaft 14 is pre 
vented by stops, not shown. Piston 10 is attached to the 
upper-end of the shaft 14 and is inserted into the gun 

A housing 5 is provided to protect the shaped charge 
7 from sea water and pressure. The probe 8 actuates 
the fuze 9 upon bottom contact. The fuze 9 is electri 
cally connected, not shown, to detonating means, not 
shown, in the shaped charge 7 and the gun 4. The riser 
cable 15 extends from hinges 27 and is faked on a fak 
ing board 17. The faking board is attached to reaction 
vessel 2 by shear means, not shown. 
The riser cable 15 further extends upward to at 

tached ?oats 19, attached stop 24, and sliding eye 23. 
The sliding eye 23 may be fitted with rollers, not 
shown, or other means to facilitate sliding. The ?oats 
support the section of the riser cable 15 between the 
faking board 17 and the stop 24 to prevent damage to 
the cable 15 by recoil of the gun 4 and reaction vessel 
2. The stop 24 is securely affixed to the riser cable 
above the ?oats 19 and functions to restrain the sliding 
eye 23 from sliding any further down on the riser cable 
15. The sliding eye 23 also serves with the recovering 
buoy 21, the eye 22, and the recovery cable 20 to sus 
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4 
pend the explosively embedded anchor assembly prior 
to ?ring. After firing, the buoyance of the recovery 
buoy 21 and reaction vessel 2, function to ?oat the gun 
4 upward toward the water surface, as shown in FIG. 
2. The sliding eye 23 then functions to restrain the gun 
4 and reaction vessel 2 from drifting away with the 
ocean currents. 

OPERATION OF THE ILLUSTRATED 
EMBODIMENT OF THIS INVENTION 

. The explosively embedded anchor of this invention is 
installed by lowering the assembly from a work vessel 
or barge in a vertical orientation as shown in FIG. 1 by 
means of the riser cable 15 until the probe 8 contacts 
‘the ocean ?oor. The shaped charge 7 is then detonated 
by the fuze 9 and electrical conductors, not shown. 
After detonation of the shaped charge 7, a short time 
delay is automatically effected in the fuze 9 to permit 
dissipation of explosive gases and ocean bottom debris 
from the hole produced in the ocean ?oor. After the 
time delay, the fuze 9 also detonates the charge, not 
shown, in the gun 4 to propel the piston 10 from the 
gun 4 and embed the spike 6 into the hole made by the 
shaped charge 7 in the ocean ?oor. When a consoli 
dated rock ocean ?oor is encountered, the ?ukes 3 and 
keying ?aps 16 do not penetrate the ocean ?oor, as 
shown in FIG. 3. The grooves of the spike 6 wedge into 
the hole and provide substantial holding power when 
an upward pull is applied to riser cable 15. 
After ?ring, the piston 10 separates from the gun 4, 

and reaction vessel 2 and the gun 4 are sent upward for 
a short distance by recoil. Then the buoyancy of the re 
action vessel 2 and recovery buoy 21 lift the gun 4 to 
the water surface for recovery. The sliding eye 23 at 
tached to the recovery buoy 21 slides along the riser 
cable 15 during the ascent of the gun 4. After recovery 
of the'gun 4, the upper portion of the riser cable is fas 
tened to a buoy, not shown, or structure to form a se 
cure anchorage. 
When an ocean floor of material softer than consoli 

dated rock, e.g. coral, sand or mud is encountered, the 
flukes 3 and keying ?aps 16 penetrate through the hole 
made by the shaped charge and the entire projectile an 
chor is embedded into the ocean ?oor. In a coral or 
similar ocean bottom, an upward pull on the riser cable 
15 forces the keying ?aps 16 to rotate downward and 
wedge into the walls of the crater formed by the pene 
trating projectile. Further upward pull is strongly re 
sisted by the wedged keying flaps 16 and a secure an 
chorage is provided. In a sand, clay, mud or similar un 
consolidated ocean bottom, initial upward pull on the 
riser cable 15 causes rotation and wedging of the key 
ing ?aps 16 in a manner similar to that described for a 
coral bottom. However, upon further upward pulling 
on the riser cable 15, the shaft 14 travels upward for a 
short distance forcing "the ?ukes 3 to rotate outward 
90° to the full open position. Action of the bottom sedi 
ments against the fully exposed area of the ?ukes 3 fur 
nishes holding power for the anchor and provides a se 
cure anchorage. 
So it is seen that an explosively embedded anchor has 

been devised which is universally suited for use in all 
types of ocean bottom materials, sediments and com 
positions, and water depths. In addition, a means for 
automatic recovery of the reaction vessel and gun has 
been provided. The improvement in anchorages that is 
accomplished thereby ful?lls a long recognized need. 
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While one specific embodiment of the invention has 
been described and illustrated, it will be clear that vari 
ations of the details of construction will occur to per 
sons skilled in the art without departing from the scope 
of the invention as de?ned in the appended claims. 
What is claimed is: 
1. An explosively embedded anchor assembly com 

prising: ‘ 

a projectile gun; 
a projectile anchor assembly adapted to be embed 
ded into hard or soft ocean bottoms by said gun, 
said assembly having an elongated central support 
ing member, an elongated and grooved spike at 
tached to and axially extending from the lower end 
of said central supporting member, a ?rst even 
number plurality of flukes each attached by hinge 
means to said central supporting member at a first 
selected point thereon, collapsible linkage con 
necting a second selected point on each of said 
?ukes to said central supporting member at a sec 
ond selected point thereon, and a second even 
number plurality of keying means, said second plu 
rality being at least as great as said first plurality, 
and means for hinging an equal number of keying 
means to each fluke in said ?rst plurality thereof; 

a waterproof shaped charge housing of substantially 
cylindrical configuration and adapted to contain 
said grooved spike with the axis of said housing and 
said central supporting member in axial alignment; 

a shaped charge explosive disposed within said 
shaped charge housing and spaced from said 
grooved spike at the opposite end of said housing, 
said explosive being capable of producing a hole in 
rock ocean bottom; 

contact firing means attached thereto and suspended 
below said shaped charge housing and adapted to 
?re said shaped charge, said contact firing means 
including time’ delay means adapted to ?re said 
projectile gun and to embed said anchor assembly 
at a predetermined time interval subsequent to 
contact with the ocean bottom; 

a buoyant spherical reaction vessel af?xed to said 
projectile gun and adapted for counteracting recoil 
and for automatically recovering said projectile 

20 

25 

30 

35 

45 

50 

55 

60 

65 

6 
gun; 

a riser cable means attached to said supporting mem 
ber of said anchor assembly by pivotal means, a 
portion of said riser cable being faked on a faking 
board; 

a recovery buoy; 
buoy cable means attached to said recovery buoy and 

to said riser cable, said buoy cable means including 
sliding means for travelling along said riser cable; 

a plurality of floats affixed to said riser cable at a lo 
cation spaced from the point of attachment to said 
anchor assembly; 

stop means affixed to said riser cable at a selected 
point thereon intermediate said plurality of floats 
and said sliding means of said buoy cable means, 
said ‘stop means adapted to prevent movement of 
said sliding means in the direction of said plurality, 
of floats beyond said selected point on said riser ca 
ble. 

2. An explosively embedded anchor assembly as de 
fined in claim 1 wherein a single pair of ?ukes is at 
tached by hinge means to said central supporting mem 
ber at said ?rst selected point thereon, said ?ukes in 
said pair being diametrically disposed about and pivot 
edly mounted to said central supporting member in the 
vicinity of said grooved spike end attachment thereto 
whereby each of said ?ukes is movable from a folded 
position substantially parallel to the axis of said central 
support member to an open position substantially per 
pendicular to the axis of said central support member, 
said collapsible linkage being adapted to limit the open 
ing of said ?ukes to substantially 90°; _ 
each of said flukes having two keying ?aps hinged to 

the outer end thereof; 
said means for hinging said keying including restrain 
ing means adapted to limit the rotation of said ?ap 
whereby a wedging action isprovided by contact of 
the restrained keying flaps with the wall of the cra 
ter formed by entry of said anchor into the ocean 
bottom when said anchor is ?rst embedded and 
subsequently entrenched by upward pull on said 
riser cable. 

* * * * * 


