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57) ABSTRACT 
Apparatus for forming an earth anchor includes a rod 
having a pointed tip with a tapered shoulder con 
nected at an end of the rod, the tip facilitating the 
driving of the rod into the earth. Overfitting the rod to 
bear against the tapered shoulder is a sleeve having 
pre-defined division lines longitudinally from an end 
thereof. A driving tube is fitted over the rod within the 
earth to drive the sleeve into engagement with the 
shoulder, thereby flaring the ends of the sleeve along 
the division lines into the earth. Means are provided 
for securing the shaft during the driving operations to 
prevent the shaft from being further driven into the 
earth. 
Also presented are means for flaring a top portion of 
the cylinder to further enhance the nonremoval 
properties of the anchor. Additionally presented are 
apparatus for forming plural anchor members upon 
the rod, having either single or top flared portions for 
effecting its nonremoval properties. 
Additionally presented is an earth anchor which is 
capable of resisting tension or compressional forces by 
virtue of an upwardly extending elongated cylinder 
attached to the outwardly flared members of the 
flared sleeve. 

12 Claims, 30 Drawing Figures 
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EARTH ANCHOR 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of our co 
pending Patent Application Ser. No. 400,015, filed 
Sept. 24, 1973, entitled EARTH ANCHOR. 

BACKGROUND OF THE INVENTION 
1. FIELD OF THE INVENTION 
This invention relates to improvements in apparatus 

for fabricating anchors to the earth or ground and to 
improvements in earth or ground anchors. 

2. DESCRIPTION OF THE PRIOR ART 
Various types and kinds of earth anchors or ground 

anchors have been purposed, for use, for example, in 
anchoring mobile homes, or other objects to the earth 
to withstand, for instance, winds, storms, or other ex 
ternal influences. One of the problems encountered in 
earth anchors heretofore purposes is that the anchors 
ordinarily useable in one type of earth formation, for 
instance, sand, rock, shale, or the like, may not be use 
able in different earth formations or structures. 
One factor which most earth anchors have in com 

mon is that the anchor is generally fabricated upon or 
about a single rod member which is driven or inserted 
in the ground. Commonly, an enlargement or protrud 
ing section is formed in situ beneath the surface to pre 
vent the rod from being removed from the ground. For 
example, U.S. Pat. No. 1,119,943, shows an anchor 
post in which in a rod having an expanded tip portion 
is inserted into the ground. A sleeve having slotted 
sides over a portion of its length is then driven over the 
rod and tip and the sleeve portions expand upon con 
tacting the expanded tip portion to present an enlarged 
structure to increase the resistance to the removal of 
the enlarged tipped rod. 
U.S. Pat. No. 1,224,925 has advanced an anchor in 

which a post having a flared or expanded tip is driven 
into the ground, followed by a cylinder having an end 
which is slotted to be flared upon being driven against 
the expanded tip of the rod. Thus, the combination of 
the cylinder and the clared and the expanded tipped 
rod produces a flared assembly which cannot be re 
moved. 

In both aforementioned patents, however, the ini 
tially driven shaft or rod is not maintained in its initially 
driven location upon driving the subsequently installed 
cylinder thereover or thereagainst. Thus, for example, 
in the anchor of the U.S. Pat. No. 1,224,925 patent 
upon driving the cylinder to be flared upon the ex 
panded tip of the anchor rod, the anchor rod and tip 
will be further driven into the ground, this ineffectively 
flaring the ends of the overfitting cylinder to produce 
an anchor which is not as effective as possibly achieve 
able. 

Finally, U.S. Pat. No. 3,526,069, presents an appara 
tus in which a cylinder having a tapered bit mounted 
within a cylinder is driven into the ground. A rod hav 
ing a plurality of prongs is then driven inside of the cyl 
inder and into and against the bit, thereby outwardly 
flaring the rods through holes in the cylinder to anchor 
the device into the ground. Again, no provision is made 
for securing the outer cylinder from being further 
driven into the ground with the subsequent impact 
upon the interior rod and flaring members thereof. 
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BRIEF SUMMARY OF INVENTION 

In light of the above, it is, therefore, an object of the 
invention to present an anchor for attachment to the 
earth, ground, or the like. 

It is another object of the invention to present an an 
chor which can be attached to different earth materials, 
including sand, dirt, clay, and rock. 

It is another object of the invention to present an an 
chor in which a plurality of earth engaging members 
can be employed on a single anchor rod. 

It is still another object of the invention to present an 
earth anchor in which outwardly extending flared 
members carried by an anchor rod engage the earth. 

It is yet another object of the invention to present an 
earth anchor in which both downwardly and upwardly 
extending earth engaging flared members can be 
achieved. 

It is yet another object of the invention to present an 
earth anchor which can be installed manually with a 
sledge hammer or with pneumatic or power driven 
hammer or force applying means. 

It is yet another object of the invention to present an 
anchor which can resist both tension and compression 
forces applied thereto. 

It is a further object of the invention to present an an 
chor which can be fabricated in situ. 

It is still a further object of the invention to present 
an anchor which includes an anchor post carrying 
flared cylindrical members which can be installed with 
out driving the anchor rod an undesireable distance 
into the earth. 
These and other objects, features, and advantages 

will become apparent to those skilled in the art from 
the following detailed description when read in con 
junction with the accompanying drawings and ap 
pended claims. 

In its broad aspect, the invention presents a ground 
anchor which includes a rod with an attached pointed 
tip at one end to facilitate driving the rod into the 
ground. The tip has a tapered shoulder above the 
pointed end to receive a flareable sleeve, locateable on 
the rod, and of length substantially less than the rod. 
The sleeve is longitudinally scored along at least two 
paths from the shoulder engaging end to enable the 
sleeve to split and flare into the earth upon being driven 
into the shoulder. To drive the sleeve into the shoulder, 
a driving tube is provided which fits over the rod and 
engages the sleeve, to transmit a driving force to sleeve, 
thereby flaring the sleeve along the longitudinal scores 
to form the earth anchor. In accordance with the prin 
ciples of the invention, a plurality of flared sleeves can 
be employed on the rod to enhance its anchor or hold 
ing characteristics. Additionally, the sleeve can include 
an upwardly extending longitudinally scored portion 
which can be flared to achieve an anchor presenting 
both upper and downward extending flared portions. 

In an alternative embodiment of the anchor, in accor 
dance with a broad aspect of the invention, the sleeve 
is of length longer than the rod such that after flaring 
the sleeve an upward portion of the sleeve extends to 
the surface adjacent to the location at which connec 
tion is made to the anchor, to thereby receive and resist 
any compression forces, any tension forces being re 
ceived and resisted by the rod. 
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BRIEF DESCRIPTION OF DRAWING 

The invention is illustrated in the accompanying 
drawing in which: 
FIG. 1 is a perspective view of a rod for use in con 

junction with the anchor in accordance with the inven 
tion. 
FIG. 2 is a perspective view, partially cut away, of a 

driving tube used in the fabrication of the anchor, in ac 
cordance with the invention. 
FIG. 3 is a perspective view of a driving tube plug for 

use with the driving tube of FIG. 2. 
FIG. 4 is a perspective view of a flareable sleeve for 

use in conjunction with the rod of FIG. 1, and in the 
fabrication of the anchor in accordance with a pre 
ferred embodiment of the invention. 

FIG. 5 is a perspective view, partially cut away, of the 
rod of FIG. 1 including the cylinder of FIG. 4 flared in 
anchor position, showing the operational location of 
the driver tube of FIG. 2, and including a member for 
constraining downward movement of the rod. 
FIG. 6 is a perspective view of a wedge collar for use 

in the fabrication of an anchor in accordance with an 
alternative embodiment of the invention, including plu 
ral flared sleeves. 
FIG. 7 is a perspective view of an anchor incorporat 

ing plural flared sleeves. 
FIG. 8 is a perspective view of a shortened flareable 

sleeve, for use in the fabrication of an anchor, in accor 
dance with the invention, in stone, rock, or the like. 
FIG. 9 is a perspective view of a flareable sleeve, in 

accordance with an alternative embodiment of the in 
vention, which can be flared at either or both top and 
bottom. 
FIG. 10 is a perspective view of a conical wedge for 

use in flaring the top portion of the sleeve of FIG. 9. 
FIG. 11 is a perspective view, partially cut away, of 

apparatus used in the fabrication of an anchor having 
a sleeve flared at bottom and top. 
FIG. 12 is a perspective view, partially in cross 

section of an installed anchor, in accordance with the 
invention, with its sleeve portion flared at bottom and 
top. 
FIG. 13 is a perspective view of a double conical 

wedge, for use in the fabrication of an alternative em 
bodiment, in accordance with the invention, in which 
plural sleeves, flared at bottom and top, are employed. 

FIG. 14 is a perspective view, partially in cross 
section, of an installed anchor including plural sleeves 
flared at bottom and top. 
FIG. 15 is a perspective view, partially in cross 

section, of an alternative embodiment, in accordance 
with the invention, illustrating the use of the sleeve of 
FIG. 9 installed in stone or rock. 
FIG. 16 is a perspective view, partially in cross 

section, of an installed anchor, in accordance with an 
alternative embodiment of the invention, which can re 
sist tension and compression forces applied to its at 
tachment points above the earth surface. 
FIG. 17 is a front elevation of an interior flareable 

sleeve for use in a double sleeved anchor, in accor 
dance with an alternative preferred embodiment of the 
invention. 

FIG. 18 is a front elevation of a bottom outside sleeve 
for use in conjunction with the interior sleeve of FIG. 
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4. 
17 in fabricating the double sleeved anchor, in accor 
dance with the invention. 
FIG. 9 is a front elevation of a top outside flareable 

sleeve for use in fabricating the double flared sleeve an 
chor, in accordance with the invention. 

FIG. 20 is a front elevation of the sleeves of FIGS. 
17-19 in their operational locations, for use in fabricat 
ing the double sleeved anchor, in accordance with the 
invention. 
FIG. 21 is a front elevation, partly cut away, of the 

double flared sleeves of FIG. 20, showing hydraulic cyl 
inder installation equipment for installing the anchor 
within the earth, in accordance with the invention. 
FIG. 22 is a front elevation of the earth anchor appa 

ratus of FIG. 21, with the bottom portion partially 
flared. 
FIG. 23 is a front elevation of the earth anchor of 

FIG. 22, with the hydraulic cylinder located in position 
for effecting additional bottom flaring. 
FIG. 24 is a front elevation of the earth anchor of 

FIG. 23 with the bottom portion further flared. 
FIG. 25 is a front elevation of the earth anchor of 

FIG. 24 with a cylindrical wedge in position for flaring 
the top portion of the double sleeves in fabricating the 
earth anchor, in accordance with the invention. 
FIG. 26 is a front elevation of the cylindrical wedge 

for use in flaring the top portion of the double sleeves 
of FIG. 20. 
FIG. 27 is a front elevation of the earth anchor, in ac 

cordance with the invention, showing the top and bot 
tom portions thereof flared. 
FIG. 28 is a top view of a lateral anchor, for use with 

the earth anchor, in accordance with the invention. 
FIG. 29 is a front elevation, partly cut away, showing 

the earth anchor, fabricated in accordance with the 
principles of the invention, employing a double flared 
cylinder and a lateral anchor. 
FIG. 30 is a front elevation of an alternative fabrica 

tion technique in the installation of the double cylinder 
of FIG. 20 in rock or similar hard material. 

In the various figures of the drawing, like reference 
numerals are used to denote like parts. It should also be 
pointed out that in the drawing various sizes and shapes 
of the parts have been exaggerated or distorted for clar 
ity of illustration and ease of description. 
DETALED DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

With reference to FIGS. 1-5, apparatus for forming 
an earth anchor is illustrated. The anchor is formed 
upon a shaft or rod assembly generally indicated by the 
reference numeral 10, shown in FIG. 1; the shaft as 
sembly 10 includes rod 11 threaded at its top 12 and 
bottom 13. A pointed tip member 14 is connected to 
the bottom of the rod 11 by the threads 13, and in 
cludes a shoulder 20 tapered downwardly from the 
connection of the tip member 14 with the rod 11, to fa 
cilitate the flaring of the anchor sleeves, as will become 
apparent below. The tip member 14 also includes a 
pointed end 21 opposite the connection to the rod 11 
to facilitate driving the rod or shaft assembly 10 into 
the ground. Thus, the shaft 11, by virtue of its threaded 
ends, can be exchanged for longer or shorter shaft 
lengths after insertion into the ground, as necessary. 
The shaft assembly 10 can be driven directly into the 

ground, or can be inserted into the ground by a driving 
tube, generally indicated by the reference numeral 30, 
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shown in FIG. 2. The driving tube 30 has an internal 
hole 31 to enable the tube 30 to be fitted over the 
length of the shaft assembly 10 (FIG. 1). The tube 30 
is therefore positioned such that its end 32 engages the 
tip member 14. To better receive the end 32 of the 
driving tube 30, a shoulder 34 can be provided, as 
shown, on the taper of the tip member 14. The length 
of the driving tube 30, therefore, is slightly longer than 
the length of the rod 11, plus the heighth of the tip 
member 14 above the horizontal shoulder 34 to the 
connection with the threads 13. 
The end of the driving tube 32 has additionally 

formed therein a hole 38 of diameter larger than the di 
ameter of the longitudinally extending rod receiving 
hole 31, to receive the driving ring of the anchor sleeve, 
below described. Additionally, longitudinally disposed 
at an upward portion of the driving tube 30 are slots 40, 
on opposite sides of the tube 30, to receive means for 
constraining downward movement of the rod assembly 
10 upon application of driving this force to anchor 
sleeve, below described, or in other subsequent force 
application steps, also below described. 
Thus in forming the anchor, in accordance with the 

invention, the driving tube 30 is first placed or fitted 
over the rod 11 of the rod assembly 10, the end 32 
bearing upon the horizontal shoulder 34 of the tip 
member 14. The tube 30 then driven directly by im 
pact, such as by a sledge hammer or the like (not 
shown) upon its top 42. An impact receiving member, 
such as that shown in FIG. 3 and generally indicated by 
the reference numeral 50, can be conveniently em 
ployed, if desired, to receive such impact. The impact 
receiving member 50 is a shaft 52, fitable within the 
hole 31 of the cylinder 30, a collar 53 to engage the top 
42 of the cylinder 30 to transmit the impact force 
thereto, and a top member 54 to which the impact may 
be applied. Thus, the top member 54 may be connected 
to a pneumatic or hydraulic hammer, or may be struck 
directly by a sledge hammer or the like. 
After the rod assembly 10 has been driven to the de 

sired location within the earth or ground, the driving 
tube 30 is removed therefrom, and a flareable anchor 
sleeve, generally indicated by the reference numeral 
60, shown in FIG. 4, is inserted over the rod 11. Since 
the tip 34 had been driven into the ground, a channel 
along the length of the rod assembly 10 will remain, en 
abling the sleeve 60 to be slideably located adjacent the 
tip member 14. The sleeve 60 is a cylinder 61, which 
preferably includes a collar or drive ring 62 is attached 
by welding on the like to the cylinder 61. The collar 62 
functions to receive the driving force for flaring the 
lower portion of the cylinder 61 against the tip member 
14, as below described, and to limit the extent of the 
splits along the cylinder 61. The cylinder has an inter 
nal channel or hole 63 of size such as to enable the 
sleeve to be slideably disposed over the rod 11, but not 
over the tip member 14. Thus, after the sleeve 61 is 
flared, as below described, the tip member 14 is not 
free to slide through the channel 63, and upward move 
ment of the rod assembly 10 will be constrained. 
Along the length of the cylinder 61, adjacent its bot 

tom 64, are at least two preformed division lines. As 
shown, the division lines, can be areas 65 of the cylin 
der 61 from which material has been cut, or, can be 
areas 66 along which the lines have been scored to a 
desireable depth, or both, as shown. The division lines 
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6 
may be of any convenient number, four being shown in 
the embodiment illustrated. 
Once the flareable sleeve 60 has been placed over the 

rod 11, the driving tube 30 (FIG. 2) can then be again 
located over the rod 11, and the top portion of the cyl 
inder 61, the upper portion of the cylinder 61 extend 
ing to within the enlarged diameter hole 38 and the ring 
62 engaging the bottom 32 of the driving tube 30. The 
driving force is again reapplied to the driving tube 30, 
or to an impact receiving member 50 (FIG. 3). As the 
driving force is received by the sleeve 60, the lower 
portion of the cylinder 61 is driven into the shoulder 20 
of the tip member 14. Because of the taper of the tip 
member toward the shoulder 20, the cylinder 61 splits 
and flares outwardly, as shown in FIG. 5. Thus the cyl 
inder 61 is split into outstanding members 75, 76, 77, 
and 78 which engage the surrounding earth. At this 
juncture it should be pointed out that although the out 
standing members 75-78 are illustrated as extending 
substantially horizontally in a straight fashion out 
wardly from the rod assembly, that in actual practice, 
the members may in fact be curled upwardly or may as 
sume other configurations, depending upon the size 
and characteristics of the metal of which the sleeve 60 
is formed, and other factors. 
Also, as shown in FIG. 5, to prevent the rod assem 

bly, including the rod 11 and tip member 14, from 
being driven or forced further into the ground upon ap 
plication of the driving force to the flareable cylinder 
60, a piston 70 is provided which engages the threads 
12 at the upward end of the rod 11. A horizontally dis 
posed rod 71 is placed through a hole 72 through the 
piston 70, and through the slots 40 of the driving cylin 
der 30. The rod 71 bears upon the earth, or upon a 
plate or washer (not shown) to thereby limit the per 
mitted downward travel of the rod 1 and the tip 14. 
After the sleeve 60 has been flared, the rod 71 and pis 
ton 70 are removed from the rod 11, and the driving 
tube 30 is removed. The anchor is then completed, and 
connection can be made above the surface of the earth, 
for example, to the threads 12 at the top of the rod 11. 

It should also be pointed out that the amount or ex 
tent of the cylinder 61 of the sleeve 60 which is flared 
can be controlled by including a mark or a graduated 
scale, (not shown) upon the driving tube 30 which can 
be compared to the relative location of the rod 71 
within the slot 40. The graduations can be located at 
any convenient location upon the driving tube 30, but 
are conveniently located adjacent the slots 40 for sim 
ple comparison. 

If additional anchor characteristics are desired, addi 
tional flareable sleeves can be located on the rod 11. 
To facilitate the employment of such additional flarea 
ble sleeves, a conical wedge, generally indicated by the 
reference numeral 80 in FIG. 6, can be employed. The 
conical wedge 80 includes a cylinder or sleeve 81 fita 
ble on the rod 11 through a longitudinal hole or chan 
nel 82. Outwardly extending from the cylinder 81 is a 
shoulder or skirt 83 downward sloping to receive the 
end of the subsequently installed flareable sleeve 60'. 
The anchor is therefore constructed by completing the 
installation of the first flareable sleeve 60, as above de 
scribed with reference to FIGS. 1-5, removing the driv 
ing tube 30, inserting the conical wedge 80 upon the 
rod 11, placing a second flareable sleeve 60' upon the 
rod 11, refitting the driving tube 30 over the rod 11, 
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and applying a driving force thereto to flare the second 
flareables sleeve 60' against the outstanding shoulder 
83 of the wedge 80. Thus, as shown in FIG. 7, an an 
chor including plural flared sleeves is achieved, pres 
enting a first flare sleeve 60, the conical wedge 80, and 
the second flared sleeve 60' stacked upon the rod 11. 
If desired, additional flared sleeves can be stacked 
upon the rod 11 alternately with wedge assemblies (not 
shown). 
The anchor fabricated in accordance with the princi 

ples of the invention can be employed in practically any 
type of earth formation. In harder formations which 
may be encountered, such as rock, shale, and the like, 
the flareable sleeve employed can be shortened, such 
shortened sleeve having illustrated in FIG. 8 and de 
noted by the reference numeral 90. The shortened 
sleeve is similar to the flareable sleeve above described 
with reference to FIG. 4, and includes a cylinder 92 
surrounded by a ring or collar 93 attached thereto. At 
least two, and preferably four, cut portions 94 are pro 
vided from the bottom 95 of the cylinder 92 thereby 
defining flareable members 91. In use, the shortened 
flareable sleeve 90 is installed in essentially the same 
manner as that above described with reference to the 
flareable sleeve member 60 in FIG. 4. It may be neces 
sary in installing the anchor in rock formations to pre 
drill the rock in which connection is to be made to re 
ceive the anchor rod. In such cases, the diameter of the 
pre-drilled hole sihould be slightly smaller in size than 
the diameter of the shoulder 20 of the tip member 14. 

In another alternative embodiment the invention, for 
additional anchor properties, the flareable sleeve can 
be flared at its top, as well as at its bottom, as above de 
scribed. Thus, as shown in FIG. 9, a flareable sleeve, 
denoted by the reference numeral 100, can include 
scores or cuts 103 in the upward extending cylinder 
portion 101 above the driving force receiving collar 
102. In the installation and fabrication of an anchor in 
cluding such upward extending flareable members, the 
flareable sleeve 100 is flared at its bottom portion in 
the manner above described with reference to the flare 
able sleeve 60 shown in FIG. 4. The upwardly extend 
ing cylindrical members are thereafter flared by driving 
a wedge, such as that illustrated in FIG. 10, denoted by 
the reference numeral 10, in the top portion thereof. 
The wedge 110 includes a cylinder 111 with an interior 
channel 113 for slideably engaging the rod 11, and a 
downwardly extending conical shoulder or wedge 112 
for flaring the cylinder along the division lines 103. In 
the installation of the double flareable sleeve 100, the 
sleeve is first located upon the rod 11 and flared at its 
bottom portion, in a manner similar to that described 
with reference to the flareable cylinder 60 illustrated in 
FIG. 4. The wedge 110 is then located adjacent the top 
of the sleeve 100 as shown in FIG. 11, and is driven by 
the driving tube 30 thereinto to flare the upward por 
tion of the cylinder 100 to the configuration shown in 
FIG. 12. The drive tube 30 can then be removed and 
anchor attachment made to the threads 12 of the an 
chor rod 11. It should also be noted that in the practice 
of the invention, the wedge 110 can be recovered and 
reused after the top portion of the cylinder 100 has 
been flared. 

If plural upward and downward flared sleeves are de 
sired on the rod 11, a double wedge 120, illustrated in 
FIG. 13, can be employed. The double wedge 1200 in 
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8 
cludes upward and downward conical wedge shoulder 
121 and 122 upon a cylinder 123 slideably receivable 
upon the rod 11. In use, the bottom conical wedge 122 
is driven into the top portion of the sleeve to flare it 
outwardly, as shown in FIG. 14, for the first installed 
sleeve, previously flared at its bottom, as above de 
scribed, with respect to the flareable sleeve 60 of FIG. 
4. The second flareable sleeve 100' of similar construc 
tion to the sleeve 100 is then placed over the wedge 
120 and driven into the top conical wedge 120 to flare 
the bottom portion of the second sleeve 100'. Finally, 
the top portion of the flared sleeve 100' is flared with 
a single wedge member, such as wedge member 110 il 
lustrated in FIG. 10, to form the completed anchor 
configuration, shown in FIG. 14. 
The flareable sleeve configuration 100 shown in FIG. 

9 can alternatively be employed either as a soft earth 
material anchor or rock anchor, depending upon the 
direction of disposition of the sleeve upon the rod 11. 
Thus, as shown in FIG. 15, by placing the sleeve 100 
upside down from the direction illustrated in FIG. 9, on 
the rod 11, the smaller or shorter portion of the cylin 
der can be outwardly driven to engage the rock materi 
als 140 surrounding the anchor in a manner similar to 
that described with reference to the shortened flareable 
sleeve of FIG. 8. 
Another embodiment of the invention, shown in FIG. 

16, includes a downward flareable portion which can 
be flared to members 150, 151, 152, and 153, below a 
collar 155 upon an elongated cylinder 156. The elon 
gated cylinder 156 above the collar 155 is of length ap 
proximately equal to the length of the rod 11, extend 
ing almost to the surface 160 of the earth into which 
anchor connection is made. After installation washer or 
plate (not shown) can be placed over the anchor 
thereby formed to receive downward or compressional 
forces upon the anchor to be applied to and resisted by 
the sleeve 156 and the outward flared members 
150-153. On the other hand, upward forces are applied 
to the top of the rod 11 at its threads 12, to be thereby 
resisted by the bearing of the tip member 14 upon the 
collar 155, and by the outward flared members 
150-153. 

It should be pointed out that the flareable sleeves of 
FIGS. 4, 9, and 16, have been illustrated as being of cir 
cular cross-section. They can, however, be of any con 
venient shape such as a square, triangle, oval, parallel 
ogram, and so forth. Likewise, although the rod 11 and 
tip member 14 have been shown as having circular 
cross-sections, any suitable cross-sectional shape can 
be employed to achieve the anchor in accordance with 
the principles of the invention. 

In the fabrication of the anchor, in accordance with 
the invention, the various parts should be of strength as 
dictated by the particular use to which the anchor is to 
be put. Thus, although the anchor and its parts are pref 
erably of steel or other metal, other materials can be 
employed for uses in which particular large strengths 
are not required. Likewise, the thickness, for example, 
of the flared sleeve, the diameter of the rod upon which 
the flared sleeve is mounted, and like parts may be ap 
propriately chosen depending upon the use of the an 
chor device and the intended strength to be presented 
thereby. 

In another preferred embodiment of the invention, 
illustrated with reference to FIGS. 17-29, a double 
flareable sleeve is employed. The double flareable 
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sleeve is fabricated from three flareable sleeve mem 
bers, illustrated in FIGS. 17-19, including an inner 
sleeve 200 which will be flared at its top and bottom, 
within the flared outer cylinder, as below described. 
The inner sleeve of cylinder 200 is scored or grooved 
along its length by scores 201, and, at its ends, is cut to 
present slots 202, at the bottom, and slots 203, at the 
top. 

Overfitting the inner cylinder 200 is a bottom cylin 
der 210, which is of inner diameter slightly larger than 
the outside diameter of the inner sleeve 200. The bot 
tom outside sleeve 210 includes a plurality of scores 
211 along its length (one being shown in FIG. 18), and 
slots 22 are provided at the bottom 213. 

Finally, at the top overfitting the inside sleeve 200 is 
a top outside sleeve 215, having the same diameter as 
the bottom outside sleeve 210. The top outside sleeve 
215 has slots 216 formed along a substantial portion of 
its length, and a score 217 for the remainder of its 
length. The sleeve 200, 210 and 215, are assembled 
into a single unit, shown in FIG. 20, the upper and 
lower outside flareable sleeves 210 and 215 being at 
tached together and to the inside sleeve 200 by a weld 
218. Thus, a single unit, generally indicated by the ref 
erence numeral 220 is presented in which both inside 
and outside sleeve portions are presented. 

It should be pointed out that although the outer cylin 
der has been described as being fabricated of two mem 
bers, the lower cylinder 210 and the top cylinder 215, 
that a single cylinder can be employed, coaxially dis 
posed about the inner cylinder 200, with appropriate 
structural modifications to facilitate attachment be 
tween the inner and outer cylinders, if desired. Further 
more, since the anchor can be located in a predrilled 
hole in the ground, attachment between the inner and 
outer cylinders is not essential, but is preferred for con 
venience and in assuring that the outer cylinder is prop 
erly located upon initiating the flaring procedures. 
The total length of the inside flareable sleeve 200 is 

slightly longer than the total combined lengths of the 
top and bottom outside flareable sleeves 210 and 215, 
so that the inside flareable sleeve 200 will extend above 
and below the top and bottom outside flareable sleeve 
210 and 215 as shown in FIG. 20. 
Although any number of scores or slits may be em 

ployed depending upon the particular installation de 
sired, upon the available fabrication machinery and 
upon other design considerations, preferably the same 
number of scores (or lines of separation) should be 
used in both the inner and outer sleeves 200, 210 and 
215. Furthermore, for most efficient flaring for maxi 
mum anchor attachment, the score or slots should be 
arranged so that the flared members of the inner sleeve 
200 are interdigitated. In other words, the flared mem 
bers of the inner sleeve 200 will extend outwardly from 
between the flared members of the outer sleeves 210 
and 215. Thus, the scores and slits or cuts of the outer 
cylinders 210 and 215 are angularly displaced approxi 
mately 60° from the grooves of the inner sleeve 200 
(assuming by way of example, without limitation, four 
cuts around the circumference of the cylinders, as 
shown). 
At this juncture, it should be noted that the manner 

in which the sleeves flare in location in the earth is de 
termined, in part, in addition to the factors above out 
lined, by the characteristics of the slots or scores pre 
formed in the sleeves. For example, if a sleeve to be 
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10 
flared is merely scored without being actually cut along 
its length, the members which flare outwardly into the 
earth will characteristically be curled as they are flared 
to form an upward hooking shape upon completion of 
the flaring process. On the other hand, if the lines of di 
vision of the cylinder are precut, the members flared 
will not exhibit as large a curl, and will essentially be 
merely bent outwardly from and along a point at the 
end of the preformed slit or cut. This flaring character 
istic becomes of particular interest in the fabrication of 
a double cylinder anchor, since by preforming only 
grooves or scores along the length of the inner cylinder 
200, but forming slots along the desired split portions 
of the outer cylinders 210 and 215, the anchor formed 
will be configured with the interior flareable sleeve or 
cylinder 200 having a higher amount or degree of curl 
to its outwardly flared members than that of the outer 
cylinder flared portions. The final anchor embodiment, 
therefore, can be made by appropriate choice of the 
length of the slots or grooves, and of the choice be 
tween slots and grooves, to be of enhanced strength 
from that otherwise achievable, since, for example, the 
outer cylinder flared portions at their less curled con 
figuration, function to brace, support, and lend 
strength to the outwardly flared portions of the inner 
sleeve or cylinder, as will become apparent below. 
To install the double flareable cylinder 220 of FIG. 

20, the installation apparatus is arranged as shown in 
FIG. 21. The apparatus is similar to that above de 
scribed with reference to the installation of the earth 
anchors of FIGS. 5-16, with variations as below de 
scribed. 
Thus, the double flareable cylinder 220 is located on 

an anchor rod 11 having at its end a wedge 225. In the 
embodiment illustrated, the anchor 220 is to be in 
stalled in a predrilled hole 226 within the earth. The ta 
pered head, above described with reference to the an 
chor rod 10 of FIG. and the anchors formed there 
with, is not necessary (although it can be used if de 
sired), since the hole 226 is preformed. The wedge 225 
is held in position by one or more bolts (not shown) in 
rigid attachment to the anchor rod 1 1. A driving tube 
30 is located over the anchor rod 11 to engage the top 
of the inner flareable sleeve 200 interfitting with the 
inner cylinder or sleeve 200 to rest upon the top edge 
of the top outside sleeve 215. A hydraulic cylinder 230 
is attached to the anchor rod 11 to effect the flaring of 
the flareable sleeves, as below described. 
The hydraulic cylinder 230 has an interior shaft 231 

which is attached to the anchor rod 11 by a connecting 
sleeve or collar 233. Conveniently, the top of the an 
chor rod 11 is threaded, thereby enabling the rod 231 
of the hydraulic cylinder 230 to be threadably con 
nected to the anchor rod 11 by the sleeve 233. The hy 
draulic cylinder 230 can be of any commercially avail 
able hydraulic cylinders, the cylinder illustrated being 
of the type having the interior hydraulic piston 238 
which acts within an outer cylinder 240 by application 
of pressurized hydraulic fluid (source and fluid not 
shown) through an opening 241. The pressure devel 
oped by the hydraulic cylinder 230 is applied between 
the driving tube 30 and the double flareable sleeve 220 
by the downward force upon the driving tube 30 by the 
hydraulic cylinder 240 distributed thereon by a collar 
245, and the upward force of the piston 238 upon the 
anchor rod 1 and its wedge 225, via the attachment 
rod 231 and the collar 233. An adjustment nut 248 is 



3,855,745 
11 

threadably engaged upon the rod 231 at its extension 
above the piston 238 to couple its upward force to the 
connecting rod 231. 
Thus, as shown in FIG. 22, as the hydraulic fluid, 

under pressure, is applied to the hydraulic cylinder 
230, the interior hydraulic piston 238 drives the bottom 
portion of the double flareable sleeve 220 into the 
wedge 225. This, therefore, flares both the bottom of 
the inner sleeve 200 and the bottom outside sleeve 210, 
as shown. 
At the point at which the inner piston of the hydrau 

lic cylinder 230 is at its upper most extent of travel, if 
additional flaring is desired, the hydraulic pressure can 
be released within the hydraulic cylinder 230, and the 
piston 238 returned to its original position, as shown in 
FIG. 21. The piston rod engaging adjustment nut 248 
can then be screwed down to again engage the top of 
the piston 238, as shown in FIG. 23. The process can 
then be repeated by reapplying hydraulic pressure to 
the interior of the hydraulic cylinder 230, again to raise 
the piston 238 within the cylinder 240 to effect addi 
tional bottom flaring, as shown in FIG. 24. 
As above described, the interior sleeve or cylinder 

200, being scored (as distinguished from being cut) 
along its length, will produce anchor members 250 
which are generally upwardly curled, as shown. The 
outer sleeve 210, having its bottom portion primarily 
slotted (in distinction to being grooved or scored) 
merely produces anchor members 251 which generally 
are more outwardly bent than curled. Thus, in the oper 
ation or function of the anchor, the outer members 
251, in addition to provide resistance to upward move 
ment of the anchor assembly, provide reinforcement to 
the anchor members 250 of the interior cylinder. By 
the same token, the interior members 250 provide rein 
forcement to the outer flared members 251 of the outer 
cylinders, upon application of upward forces upon the 
anchor assembly. 
For additional anchor strength, if desired, the top 

portion of the double flareable cylinder 220 can also be 
flared. As shown in FIG. 25, the apparatus above de 
scribed with reference to FIGS. 21-24 can be again dis 
posed upon the anchor rod 11, but, in addition, a 
wedge member 260 is located between the driving 
sleeve 30 and the top portion of the double flareable 
sleeve 220. A wedge which can be used to effect this 
top flare of the double flareable cylinder 220 is shown 
in FIG. 26. The wedge 260 includes a tapered shoulder 
265 which fits into the top of the double cylinder 220 
to effect the flaring of its top portion. A locating cylin 
drically shaped portion 266 extends downwardly from 
the tapered shoulder 265 to interfit within the top of 
the inner cylinder 200. Since the flaring wedge 260 
must be brought into engagement with the double flare 
able cylinder 220 in its location underground, a taper 
267 can be provided, as shown, upon the bottom of the 
locating cylindrically shaped portion 266 to facilitate 
insertion of the locating cylinder 266 within the top of 
the double flareable cylinder 220. Upwardly extending 
from the wedge shoulder 265 is a cylinder 269 having 
a set screw receiving hole 270 formed therein to re 
ceive a set screw 272 located within the driving sleeve 
30 (see FIG. 25). Within the interior of the wedge 260, 
a hole 276 is formed to enable the wedge 260 to be lo 
cated over the anchor rod 11. 

In the further fabrication of the anchor, embodying 
the double flareable sleeve 220, as shown in FIG. 27, 
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12 
the hydraulic pressure is applied to the hydraulic cylin 
der 230, in the manner above described with reference 
to FIGS. 21-24. However, since the bottom portions of 
the anchors have been flared, members 250 and 251 
engaging the earth, the rod 11 and the bottom wedge 
member 225 and not raised, but instead, the driving 
tube 30 bears upon the wedge 260 and is forced down 
wardly into the double flareable cylinder 220. This 
causes the interior sleeve 200 and the top outside 
sleeve 215 to flare outwardly, as shown. Thus, the inner 
cylinder 200 will present flared members 280 out 
wardly extending from the center axis of the flareable 
double cylinder 220, in a complimentary fashion to the 
outer flared members 281 of the top outside cylinder 
215. The hydraulic cylinder 230 and the driving tube 
30 together with the wedge portion 260 are then re 
moved, and the fabrication of the anchor is thereby 
completed. 

If desired, to present lateral resistance and additional 
strength to the anchor structure, a lateral resisting 
structure 280, shown in FIG. 28, can be driven onto the 
rod 11 to the location shown in FIG. 29. The lateral re 
sisting member 280 includes a pipe or sleeve 281 which 
is located over the anchor rod 11. The sleeve 281 is 
welded or otherwise attached to a flat piece of metal 
282. The flat piece of metal 282 can be bent, if desired, 
as shown in FIG. 28, to present additional resistance to 
forces applied to the lateral resistance member 280, in 
direction of the arrow 283. Thus, the lateral resistance 
member 280 is located over the rod 11 of the anchor 
and driven downwardly into the earth, as shown in FIG. 
29. 
An eye member 285 can then be threadably attached 

to the top portion of the rod 11 to effect the completed 
anchor of FIG. 29. 

In relatively hard materials, such as rock, coral, or 
the like, the double flareable cylinder might not be 
flareable to the same extent as it would otherwise be in 
soft materials such as sand, clay, and other similar earth 
materials. As shown in FIG. 30, an alternative manner 
of fabrication of the anchor, in accordance with the in 
vention, after the flaring of the bottom portion of the 
interior and outer flareable cylinders has been effected, 
rather than employing a top driving wedge, as above 
described, additional downward pressure can be ap 
plied by the hydraulic cylinder 230 upon the driving 
tube or cylinder 30. Since the limit of flaring of the 
downward portions of the cylinders has been effected 
to the degree allowable by the particular earth mate 
rial, further compressional pressure applied to the dou 
ble flareable cylinder 220 will not result in additional 
flaring of members 250 and 251, but instead will cause 
the outside top cylinder 215 to buckle or crimp at the 
central portion of the preformed slot to form outward 
protrusions 290, as shown. Thus, rather than flaring the 
top portion of the double flareable cylinder 220, the 
holding or anchoring effect is achieved by effecting the 
buckling of the outer top cylinder 215, to form mem 
bers or protrusions 290 extending outwardly into the 
ground or rock. 
Although the invention has been described and illus 

trated with this certain degree of particularity, it is un 
derstood that the present disclosure is made only by 
way of example, and that numerous changes in the de 
tails of construction and the arrangement and combina 
tion of parts may be resorted to without departing from 
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the spirit and scope of the invention as hereinafter 
claimed. 
What is claimed is: 
1. Apparatus for making an earth anchor, compris 

ing: 
a pair of coaxially disposed sleeves each being at least 
scored along a portion of their lengths to facilitate 
separation of said sleeves between the scored por 
tions upon application of a spreading force thereto, 

a rod located within said sleeves of length sufficient 
to extend to near the surface of the earth when said 
sleeves are located at a desired depth within the 
earth, 

wedge means attached to an end of said rod to en 
gage at least the inner of said sleeves at its bottom, 

a driving tube placeable over said rod to engage at 
least one of said sleeves at its top, and 

means for applying a force between said driving tube 
and said rod whereby said wedge means is moved 
into said sleeves to apply a spreading force to flare 
the bottoms thereof. 

2. The apparatus of claim 1 further comprising a sec 
ond wedge means fittable over said rod to engage the 
top of at least the inner one of said pair of sleeves, 
whereby when a force is applied by said means for 

applying a force between said driving tube and said 
rod, said second wedge means applies a spreading 
force to said sleeves to flare the tops thereof. 

3. The apparatus of claim 2 wherein said sleeves 
comprise: 
an inner cylinder having a plurality of scores along its 

length, said scores being spaced equally around the 
circumference of said cylinder, 

a first outer cylinder, fitable coaxially over a bottom 
portion of said inner cylinder, said first outer cylin 
der having a plurality of scores along its length, said 
scores being equally located around the circumfer 
ence of said first outer cylinder, and disposed angu 
larly displaced from the scores of said inner cylin 
der, 

a second outer cylinder, fitable over a top portion of 
said inner cylinder, said second outer cylinder hav 
ing a plurality of scores along a portion of its 
length, said slots being equally spaced around the 
circumference of said second outer cylinder and 
disposed angularly displaced from the scores of 
said inner cylinder, 

said inner cylinder and said first and second outer 
cylinders being attached together to form a single 
unit. 

4. The apparatus of claim 3 wherein said first and 
second outer cylinders are cut along a substantial por 
tion of their lengths along said scores. 

5. An earth anchor, comprising: 
an anchor rod, 
a pair of sleeves, one disposed within the other, lo 
cated on said anchor rod, and 
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nally upwardly therefrom, 

said sleeves being flared at the their top and bottom 
portions into the earth to thereby prevent said an 
chor rod from being removable from the earth. 

6. The earth anchor of claim 5 wherein said pair of 
sleeves are cylindrical. 

7. The earth anchor of claim 6 wherein said sleeves 
comprise: 
an inner sleeve, 
an Outer sleeve, including, 
a first Outer sleeve locatable at a bottom portion of 
said inner sleeve, 

and a second outer sleeve, locatable at a top por 
tion of said inner sleeve, said inner sleeve and 
said first and second outer sleeves being attached 
together to form a unit. 

8. The earth anchor of claim 7 wherein the flared 
portions of said inner sleeve are of generally curled 
configuration and the flared portions of said first and 
second outer sleeves are of generally straight configu 
ration. 

9. An anchor for attachment to rocklike materials, 
comprising 
an anchor rod, 
a pair of sleeves, one disposed within the other, lo 
cated on said anchor rod within a predrilled hole 
within said rocklike materials, and 

means attached to said anchor rod for engaging said 
sleeves to prevent said rod from moving longitudi 
nally upwardly therefrom, 

said sleeves being flared at their bottom portions into 
the rocklike materials, said other of said pair of 
sleeves being buckled outwardly at a top portion 
thereof to engage the rock within the preformed 
hole to prevent said anchor rod from being remov 
able from said rocklike material. 

10. The method of fabricating an earth anchor in a 
preformed hole comprising the steps of: 

locating a first cylinder coaxially about a second cyl 
inder, 

attaching a cylindrical wedge to an end of an anchor 
rod, 

placing said cylinders upon said anchor rod in en 
gagement with said wedge, 

locating said anchor rod and said sleeves within said 
preformed hole, and 

applying a force between said sleeves and said anchor 
rod to flare the bottom portions of said first and 
second sleeves. 

11. The method of claim 10 further comprising the 
step of locating a wedge upon said anchor rod above 
said first and second cylinders, and 
applying a force between said wedge and said anchor 

rod, to flare the top portions of said first and sec 
ond cylinders. 

12. The method of claim 10 further comprising the 
step of continuing to apply a force between said first 
and second cylinders to cause said first cylinder to 
buckle at a top portion thereof, said buckled portion 

means attached to said anchor rod for engaging said 60 engaging the earth adjacent said hole. 
sleeves to prevent said rod from moving longitudi 
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