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(57) ABSTRACT 

A cutting device for use with installation of helical ground 
anchors designed to cut through rock. The invention has car 
bide steel cutting tips attached to the distal end of a shaft 
extending below the end in order to make a first cut through 
rock along the axis of rotation of the shaft. Helically shaped 
plates are attached to the shaftat a distance above the shaft set 
of cutting tips. Attached along the outer edge of the helix are 
additional carbide steel cutting tips that extend below the 
bottom surface of the helix and cut along the axis of rotation 
of the shaft. The present invention allows for the installation 
of helical ground anchor Supports at proper depths without 
deviation, in situations where the path is obstructed by rock or 
other hard materials. 

17 Claims, 3 Drawing Sheets 
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GROUND ANCHOR 

PRIORITY CLAIM 

In accordance with 37 C.F.R. 1.76, a claim of priority is 
included in an Application Data Sheet filed concurrently 
herewith. Accordingly, the present invention claims priority 
to U.S. Provisional Patent Application No. 61/765,472, 
entitled “GROUND ANCHOR, filed Feb. 15, 2013. The 
contents of which the above referenced application is incor 
porated herein by reference. 

FIELD OF THE INVENTION 

The present invention relates generally to load bearing 
ground anchors and, more particularly, to an improved 
ground anchor having cutting bits positioned to cut through 
Solid materials such as bedrock. 

BACKGROUND OF THE INVENTION 

Helical screw anchors are used extensively in construction 
to transfer loads from structures to the ground. The helical 
screw anchors must be installed parallel to the direction of 
pull or push from the load. Anchors are configured to auger 
into the ground providing a base for both compression and 
tension applications. 

Loose to medium dense soils, fine to coarse sand and sandy 
gravel, as well as firm clay are the ground components that 
helical Screw anchors are designed to auger through. Obstruc 
tions in the ground, such as a rock, can stress and shear the 
shaft or helix. With a conventional ground anchor, when 
hardpan Such as bedrock or a large rock is encountered, it is 
necessary to pull out the anchor assembly. Assuming the 
anchor is not damaged, an attempt to drill to the correct depth 
from another point is performed. 

In the event that a rock formation is quite large, moving the 
drilling location may not be a viable option. Another option 
could be predrilling a hole in the rock but in larger applica 
tions this would be costly and unfeasible. 

Presently there lacks ahelical screw anchors system that is 
effective in all underground applications. Even helical screw 
anchors with sharp curved leading edges are not suitable for 
cutting through solid rock. The edges easily become dull and 
therefore cannot auger through solid immovable rock. 

U.S. Pat. No. 5,113,626 discloses an earth anchor appara 
tus having a hub with a longitudinal axis and first and second 
axial ends, and a load-bearing helix affixed to the hub. The 
load-bearing helix includes a generally radially extending 
leading edge adjacent to the first end of the hub, a generally 
radially extending trailing edge adjacent the second end of the 
hub, an inner circumferential section connected to the hub, 
and an outer circumferential section extending radially out 
ward from the inner circumferential section and having an 
outer circumferential edge separated from the inner section. 

U.S. Pat. No. 5,408,788 discloses a high strength cast 
screw having a hollow, installation wrench receiving hub, a 
helical, load bearing element projecting outwardly from the 
hub, and an elongated, pointed end spade integral with and 
extending away from the hub. The Spade has two diametri 
cally opposed, angularly disposed cutting margins located on 
opposite sides of the axis of the hub. 

U.S. Pat. No. 5,213,448 discloses an anchorassembly hav 
ing a Support fastened to the foundation and a screw anchor 
installed in the earth in generally upright disposition with an 
upper end thereof located adjacent the foundation. The upper 
end is secured within a sleeve of the support assembly by a 
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2 
bonding composition to prevent movement of the screw 
anchor relative to the sleeve. During assembly of the appara 
tus, a lower bracket of the support assembly is attached to the 
foundation of the building to be stabilized, and the screw 
anchor is installed in the earth in a generally upright disposi 
tion with an upper end of a rod of the anchor located adjacent 
the lower bracket. 

U.S. Pat. No. 8,079,781 discloses a support device in the 
form of a push pier capable of use in high load-bearing capac 
ity applications involving significant lateral load conditions, 
the push pier having a lead section with a ground penetrating 
friction collar, and one or more extension members that are 
machine fabricated with an integrally formed hardened alloy 
steel coupling section that is adapted to mate with the push 
pier lead section or another similarly constructed extension 
shaft 

U.S. Pat. No. 8,033,757 discloses a method and apparatus 
for placing a helical pile in the soil with minimal disturbances 
to the soil. The helical pile has an elongated pipe with a 
central chamber. The pipe has a helical blade with an opening 
in the trailing edge of the blade where grout is extruded. The 
grout fills those portions of the soil which were disturbed by 
the blade. Advantageously, those portions of the soil which 
were not disturbed by the blade are not infused with grout. 

U.S. Pat. No. 7,736,095 discloses a conventionally avail 
able pile for civil engineering work is constructed Such that 
the pile has in its inside a corebody with wedges that stickinto 
soil deep in the ground and function to prevent the pile from 
coming out of place. 

U.S. Pat. No. 7,314.335 discloses an anchor pile apparatus 
has a helical anchor rotatable by a power source through an 
intermediate drive member. The drive member extends 
through a plurality of hollow pile sections, which are driven, 
one by one, into the soil following the penetration of the 
anchor. In one of the embodiments, the anchor and the pile 
sections are rotated separately by independent motors, thus 
expediting the installation of the pile in the pre-determined 
location. 

U.S. Pat. No. 7,114,886 discloses a structural helical pile 
having an elongate shaft member a longitudinal axis. The 
structural helical pile also comprises a radially extending, 
generally helical load bearing member integral with the shaft 
member and projecting outwardly from the longitudinal axis 
of the shaft member. The helical load bearing member has a 
leading edge and a trailing edge. The respective leading and 
trailing edges intersect the shaft member in spaced relation 
ship along the longitudinal length of the shaft member. The 
helical loadbearing member further comprises at least one rib 
integrally formed therein. In this aspect, each rib extends 
outwardly from the longitudinal axis of the shaft member and 
has a Substantially uniform cross-sectional thickness. 

U.S. Pat. No. 7,112,012 discloses an in-situ pile apparatus 
includes a helical anchor to which a plurality of elongated 
generally cylindrically shaped sections can be added. Each of 
the sections has a specially shaped end portion for connecting 
to another section. An internal drive is positioned in sections 
inside the bore of each of the connectable pile sections. The 
internal drive includes enlarged sections that fit at the joint 
between pile sections. In one embodiment, the internal drive 
can be removed to leave a rod behind that defines reinforce 
ment for an added material Such as concrete 

U.S. Pat. No. 6,817,810 discloses a piercing device 
includes a shaft having interspaced threaded portions and 
unthreaded portions extending axially along at least a portion 
of its length. The unthreaded portions of the shaft are radially 
recessed with respect to the threaded portions. A helical plate 
with a threaded passageway can engage the threaded portions 
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of the shaft at any desired location along the shaft. A key is 
then inserted into the passageway between the helical plate 
and an unthreaded portion of the shaft to hold the helical plate 
at the desired location on the shaft. 

U.S. Pat. No. 6,871.455 discloses a reinforced ground 
anchor including a spike, a pressure cap having a planar 
Surface, a rod having a drive section at one end, and a Swivel 
connection connecting said pressure cap with the rod. An 
opening is formed in the pressure cap. A guide is located 
adjacent the opening. The pressure cap engages flush with the 
Surface of the ground, due to the action of the Swivel connec 
tion, when the rod is positioned in the ground soil and the 
spike passes through the opening to engage in the ground soil 
at an acute angle. The spike and the cap in combination with 
the rod provide the anchor with additional resistance against 
horizontal and vertical pressure. 

U.S. Pat. No. 8,096,732 discloses methods and apparatus 
for foundation systems generally include a vertical Support, a 
horizontal Support configured to couple to the vertical Sup 
port, and a composite material configured to couple to the 
horizontal Support. The vertical Support may be configured to 
resist fluctuation in soil elevation. The composite material 
may comprise a block material and a fibrous material. 

U.S. Pat. No. 5,120,163 discloses an apparatus and method 
for stabilizing the foundation of an existing building structure 
which may or has experienced settlement or movement. A 
support for the foundation is provided that is adapted to be 
located at a position in underlying relationship to the foun 
dation structure. A screw anchor having an anchor shaft and at 
least one helix thereon is driven into the ground adjacent the 
foundation Support. An inverted U-shaped coupler adapted to 
be temporarily secured to the foundation Support receives a 
jacking device there-within extending between the top of the 
coupler and the foundation Support so that upon positioning 
of the Support in Supporting relationship to the foundation and 
insertion of the anchor into the ground. 

SUMMARY OF THE INVENTION 

The present invention is an improved anchor having a 
cutting bits strategically positioned to allow the anchor to cut 
through rock during installation. The improved anchors 
ensures that a ground anchor device will be able to auger to 
the proper depth necessary to Support the load of the structure. 

Accordingly, it is an objective of the instant invention to 
have a plurality of carbide coated Steel cutting tips attached to 
the distal end of the shaft. The cutting tips extend past the 
distal end and make an initial cut into rock. 

It is a further objective of the instant invention to attach a 
plurality of carbide steel tips on the leading edge of helical 
plates to enable additional rock cutting. 

It is another objective of the invention to eliminate broken 
ground anchors that are sheared due to the stress placed upon 
the anchor shaft while attempting to drill through rock with 
out cutting tips. 

It is yet another objective of the instant invention to facili 
tate ground anchor placement by providing an inexpensive 
improvement to ground anchors for use in ground that has a 
likelihood of the presence of rock. 

Other objectives and advantages of this invention will 
become apparent from the following description taken in 
conjunction with any accompanying drawings wherein are set 
forth, by way of illustration and example, certain embodi 
ments of this invention. Any drawings contained herein con 
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4 
stitute a part of this specification and include exemplary 
embodiments of the present invention and illustrate various 
objects and features thereof. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 is a perspective view of the present invention. 
FIG. 2 is a perspective side view of the present invention 

with a second helix attached. 
FIG. 3 is a perspective side view of the present invention 

with multiple helixes attached. 
FIG. 4 is a perspective side of the present invention depict 

ing multiple helixes attached in segments. 

DETAILED DESCRIPTION OF THE INVENTION 

While the present invention is susceptible of embodiment 
in various forms, there is shown in the drawings and will 
hereinafter be described a presently preferred, albeit not lim 
iting, embodiment with the understanding that the present 
disclosure is to be considered an exemplification of the 
present invention and is not intended to limit the invention to 
the specific embodiments illustrated. 
Now referring to the figures, which illustrate the present 

invention and the manner in which it is used with like com 
ponents numbered consistently throughout. A ground anchor 
assembly with a leading section cutting device 10 is com 
prised of a shaft member 12 having a longitudinal axis that 
extends longitudinally and thereby defines an axis of rotation. 
The shaft includes a proximate end 14 and distal end 16. The 
shaft member 12 can be of a substantially rectangular or 
substantially cylindrical shape. The proximate end 14 is con 
structed and arranged for attachment of a driving mechanism. 
The distal end 16 includes a first notch 18 extends into the 
shaft member 12 constructed and arranged for attachment of 
a first cutting tip 21. A second notch 23 extends into the shaft 
member 12 on the opposite side of the first notch 18 and is 
constructed and arranged for attachment of a second cutting 
tip 25. 

While placement of the cutting tips in according with the 
illustration, each of the cutting tips are of a similar shape and 
design. The cutting includes a top Surface, a bottom surface, 
and a plurality of side Surfaces. The side Surfaces are con 
structed and arranged at an acute angle thereby forming a 
cutting edge. Each cutting tip comprises impregnated carbide 
steel of an amount Sufficient to cut through the rock. In par 
ticular, a layer of tungsten carbide, titanium carbide, Vana 
dium carbide or the like hard material/compound can be 
electrodeposited on the outer Surface on the cutting edge 
thereby providing an anti-abrasion and wear-resistant Surface 
with a reduced cost in manufacturing as only the cutting edge 
need be modified. As shown in FIG. 1, the cutting tips 21 and 
extend beyond the distal end 16 of the shaft member 12. Using 
cutting tip 21 for further illustration, the cutting edge is pri 
marily on the front side surface 27 and can extend along the 
lower bottom surface. The cutting edge is unidirectional as 
further illustrated in FIG. 1 wherein the anchor is rotated in a 
clockwise direction. 
The shaft member 12 of the ground anchor includes at least 

one helically shaped plate 24 that extends around the shaft 
member 12. The helically shaped plate 24 is fixedly attached 
to the shaft member 12 and extends radially outward there 
from. The helically shaped plate 24 is positioned at a prede 
termined distance above the distal end 16. The helically 
shaped plate 24 includes a leading edge 26 and a trailing edge 
28. The helically shaped plate 24 has a top surface 31, a 
bottom surface 33 and an outer perimeter surface 35. The 
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leading edge 26 is constructed and arranged to cooperate with 
at least one cutting tip 39. The cutting tip 39 is positioned to 
extend below the bottom surface 33 of the helically shaped 
plate 24 along the axis of rotation, in this example clockwise. 
The cutting devices are positioned away from a leading 

edge 26 of the helically shaped plate 24, as depicted in the 
Figures. In this embodiment, a first helically shaped plate 24 
has a leading edge 26 sized to be at a distance less than the 
diameter of the cutting tips 21 and 25. The leading edge 26 
cooperates with the fixed attachment of at least two cutting 
tips 39 and 41, positioned to effectuate proper cutting posi 
tions to enter the stone after the primary cutting tips 21 and 25 
create a borehole. The cutting tips are positioned to extend 
below the bottom surface 33 of the helically shaped plate 24 
along axis of rotation. 

Each cutting tip 21, 25, 39 and 41 includes a top surface, a 
bottom Surface, a leading edge, and a trailing edge. The lead 
ing edge is constructed and arranged at an acute angle thereby 
forming a cutting edge as depicted in the Figures. The side 
Surfaces and form a predetermined thickness sized to provide 
Sufficient strength for rock engagement. In a similar manner 
as cutting tips 21 and 25, helical plate mounted cutting tips 39 
and 41 each include a layer of tungsten carbide, titanium 
carbide, Vanadium carbide or other hard material/compound 
electrodeposited forming an anti-abrasion and wear-resistant 
Surface. 
The shaft member 12 is constructed and arranged for 

attachment to the shaft of any ground anchor device. In a 
preferred embodiment each cutting tip is attached by weld 
ment. 

In an alternative embodiment, a second helical plate is 
attached at a defined distance D from helical plate 24, having 
cutting tips 75 and 76 positioned to extend below the bottom 
surface of the helically shaped plate 74 along the axis of 
rotation. Additionally a third helical plate 84 is attached at a 
defined distance D. from helical plate 74, having cutting tips 
85 and 86 positioned to extend below the bottom surface of 
the helically shaped plate 84 along the axis of rotation. The 
distance between plates is dependent upon the soil density. 
Soil contains mineral particles mixed with organic matter. 
However, Soil may also contain sand, rock, limestone, clay 
and many other materials having different densities. 

Additional helical plates may also be attached, again 
dependent the material type. Illustrate is plate 94 having 
cutting tips 95 and 96 positioned to extend below the bottom 
surface of the helically shaped plate 74 along the axis of 
rotation. Additionally, another shaft 103 is fixed attached with 
a suitable fastener 102. Attached to shaft 103 is a helical plate 
104, having cutting tips 105 and 106 positioned to extend 
below the bottom surface of the helically shaped plate 104 
along the axis of rotation. 
The ground anchor helixes can be the same size or can be 

varied. In a non-limiting but preferred arrangement, a series 
of helix diameters can start at 8" and increase each Successive 
helix by increments of 2". Each helix diameter includes the 
cutting tips allowing sequentially larger holes to be punched 
through rock formations. The additional shafts 103 can 
coupled end to end providing anchor depths of three hundred 
feet or more. Each shaft 103 may, but is not required, to 
include one or more helical shaped plates. The actual arrange 
ment of the helical shaped plates including size and place 
ment to an adjacent helix is dependent upon the Soil constitu 
entS. 

All patents and publications mentioned in this specification 
are indicative of the levels of those skilled in the art to which 
the invention pertains. It is to be understood that while a 
certain form of the invention is illustrated, it is not to be 
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6 
limited to the specific form or arrangement herein described 
and shown. It will be apparent to those skilled in the art that 
various changes may be made without departing from the 
Scope of the invention and the invention is not to be consid 
ered limited to what is shown and described in the specifica 
tion and any drawings/figures included herein. 
One skilled in the art will readily appreciate that the present 

invention is well adapted to carry out the objectives and 
obtain the ends and advantages mentioned, as well as those 
inherent therein. The embodiments, methods, procedures and 
techniques described herein are presently representative of 
the preferred embodiments, are intended to be exemplary and 
are not intended as limitations on the scope. Changes therein 
and other uses will occur to those skilled in the art which are 
encompassed within the spirit of the invention and are defined 
by the scope of the appended claims. Although the invention 
has been described in connection with specific preferred 
embodiments, it should be understood that the invention as 
claimed should not be unduly limited to such specific 
embodiments. Indeed, various modifications of the described 
modes for carrying out the invention which are obvious to 
those skilled in the art are intended to be within the scope of 
the following claims. 

What is claimed is: 
1. A ground anchorassembly with a leading section cutting 

device comprising: 
a shaft member having a longitudinal axis defining an axis 

of rotation between a proximate end and a distal end, 
said proximate end temporarily securable to a driving 
mechanism; 

a first and second borehole cutting tip securable to the distal 
end of said shaft member, said first borehole cutting tip 
securable to a first side surface of said shaft member 
having a first notch and said second borehole cutting tip 
securable to a second side surface of said shaft member 
having a second notch, said first borehole cutting tip and 
first notch constructed and arranged to direct said first 
borehole cutting tip to extend outwardly from the distal 
end, said second borehole cutting tip and said second 
notch forming a mirror image to said first borehole cut 
ting tip and said first notch; 

at least one helically shaped plate secured to said shaft 
member, said at least one helically shaped plate having a 
top surface and a bottom Surface with an outer perimeter 
Surface, said at least one helically shaped plate having a 
leading edge positioned approximate to said distal end 
and a trailing edge spaced apart from said distal end by 
a predetermined distance; 

a first plate cutting tip attached to the leading edge of said 
at least one helically shaped plate, said first plate cutting 
tip positioned to extend below the bottom surface of said 
at least one helically shaped plate and parallel to the axis 
of rotation; 

a second plate cutting tip attached to the perimeter edge of 
said at least one helically shaped plate, said second plate 
cutting tip positioned to extend below the bottom surface 
of said at least one helically shaped plate and parallel to 
the axis of rotation; 

wherein rotation of said shaft permits the first and second 
borehole cutting tips to bore through rock and said first 
and second plate cutting tips available to enter the rock 
after the first and second borehole cutting tips to bore 
through rock whereby said at least one helically shaped 
plate ensures that a ground anchor device will be able to 
auger to a proper depth necessary to Support a load of a 
Structure. 
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2. The ground anchor assembly according to claim 1, 
wherein said ground anchor assembly includes additional 
helically shaped plates, each additional helically shaped plate 
positioned at a predetermined distance along said shaft with a 
first helically shaped plate positioned closest to the distal end. 

3. The ground anchor assembly according to claim 1, 
wherein said first helically shaped plate includes an arcuate 
leading edge constructed and arranged to cooperate with 
fixed attachment of said plate cutting tips. 

4. The ground anchor assembly according to claim 2, 
wherein said additional helically shaped plates include an 
arcuate leading edge constructed and arranged to cooperate 
with fixed attachment of at least one cutting tip. 

5. The ground anchor assembly according to claim 1 
wherein each said cutting tip is constructed from carbide 
steel. 

6. The ground anchor assembly according to claim 1 
wherein said shaft member is substantially rectangular. 

7. The ground anchor assembly according to claim 1 
wherein said shaft member is substantially cylindrical. 

8. The ground anchor assembly according to claim 1 
wherein each said cutting tip is attached by weldment. 

9. The ground anchor assembly according to claim 2 
wherein each said additional helically shaped plate includes a 
diameter greater than the helically shaped plate positioned 
adjacent the distal end. 
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10. The ground anchor assembly according to claim 1 

wherein said shaft member is rectangular shaped. 
11. The ground anchor assembly according to claim 10 

wherein said rectangular shaped shaft member is securable to 
an additional rectangular shaped shaft member. 

12. The ground anchor assembly according to claim 11 
wherein said additional shaft member includes at least one 
helical shaped plate. 

13. The ground anchor assembly according to claim 12 
wherein each helical shaped plate includes at least one car 
bide Steel cutting tip. 

14. The ground anchor assembly according to claim 1 
wherein said shaft member is cylindrically shaped. 

15. The ground anchor assembly according to claim 14 
wherein said cylindrically shaped shaft member is securable 
to an additional cylindrically shaped shaft member. 

16. The ground anchor assembly according to claim 15 
wherein said additional cylindrically shaft member includes 
at least one helical shaped plate. 

17. The ground anchor assembly according to claim 16 
wherein each helical shaped plate includes at least one car 
bide Steel cutting tip. 


