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Leo W. Ryser and Ward W. White, Covina, James D.
Brown, El Monte, and Henry A. Franklin, Arcadia,
Calif., assignors to Peter Kiewit Sons’ Co., Inc., Omaha,
Nebr., a corporation of Delaware

Original application Nov. 16, 1955, Ser. No. 547,241,
now Patent No. 2,920,455, dated Jan. 12, 1960. Di-
vided and this application Oct. 29, 1957, Ser. No.

693,094
3 Claims. (Cl. 61—53.64)

This application is a division of our copending applica-
tion Serial No. 547,241, filed November 16, 1955, now
Patent No. 2,920,455.

This invention relates broadly to the production of con-
crete piles and in its more specific aspects it relates to
apparatus whereby poured-in-place concrete piles are
rapidly and efficiently produced; and the nature and ob-
jects of the invention will be readily recognized and un-
derstood by those skilled in the arts to which it relates
in the light of the following explanation and detailed de-
scription of the accompanying drawings illustrating what
we at present believe to be the preferred embodiments or
mechanical expressions of our invention from among
various other forms, arrangements, combinations and con-
structions, of which the invention is capable within the
spirit and scope thereof.

In construction work where concrete piling is required,
it is conventional practice to drill a hole in the ground to
the proper depth with an earth auger and to then with-
draw the auger whereupon the pile is formed by pouring
concrete into the hole. Concrete piles are, of course,
used in many different ground formations and classes of
earth and we have encountered many difficulties and in-
herent problems in forming piles in the conventional man-
ner, and our present invention is directed toward and
does solve the many undesirable aspects and operational
problems which have heretofore caused the forming of
piles to be a slow, expensive and relatively difficult con-
struction process.

In conventional methods of forming piles the nature of
the soil in which the hole has been drilled may be such
that after the auger is withdrawn, the wall of the hole
will collapse or cave in so that the next step in the process
of pouring the concrete may not be accomplished. When
such a cave-in occurs, it is necessary to redrill the hole or
remove the dirt in some way and to shore up, reinforce
or stabilize the walls so that the hole may be kept clear
and the concrete poured to form the pile.

Various means have been devised for stabilizing the
soil to prevent cave-ins following withdrawal of the auger.
For instance, treatment of the soil with stabilizing chemi-
cals has been suggested and tried, and structural appa-
ratus for preventing cave-ins and collapse of the walls
have been used. However, except in ideal soil conditions
such methods and operations are very difficult and are
obviously expensive and time-consuming.

Our studies and experiments in this field resulted in the

‘ development of the concept which involves the use of the

drill or earth auger itself as the stabilizing medium for
the wall of the hole into which the concrete is to be
poured. It will be recognized that this conception and
the method and apparatus whereby it may be practically
carried out, eliminates the time-consuming steps of re-
moving the auger after the hole has been drilled, then
stabilizing the walls of the hole if the soil will permit and
then pouring the concrete. Not only does our concept
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involve the saving of time, but it also eliminates the need
for certain apparatus and materials which were required
in the practice of prior methods, and it ensures against
cave-ins while prior methods were, at best, uncertain.

In practicing our method of producing poured-in-place
concrete piles we do not remove the earth auger immedi-
ately following the operation of drilling the hole to the
proper depth, instead the auger is gradually withdrawn
from the hole as the concrete is pumped in through the
auger itself. Thus, the auger forms at all times the wall
reinforcing means for that portion of the hole which has
not been filled with concrete. It will be fully appreci-
ated as the description of our apparatus proceeds that the
concept of slowly withdrawing the auger as the concrete
is poured eliminates the need for certain heretofore re-
quired extra equipment and materials and reduces the
number of steps to be performed in forming concrete
piles, and our invention therefore constitutes a substan-
tial saving in labor, time and materials without sacrificing
the strength or efficiency of the finished pile.

In order to provide practical equipment to carry out
our method of using the earth auger as the stabilizing or
supporting means for the walls of the hole while pump-
ing or otherwise causing concrete to flow through the
auger and into the hole while withdrawing the auger as
the hole is filled with concrete, we evolved an earth auger
of novel construction and also supporting and operating
equipment of an ingenious nature whereby the efficiency
of our operation is substantially advanced.

The drill or earth auger which we have evolved is of
generally tubular construction so that a duct or core is
provided therethrough through which the concrete flows
into the hole. Since the auger which is used as the sta-
bilizer for the walls of the hole is the one which has
drilled the hole in the ground, it is provided with a cutting
bit on one end which must be so designed that it will not
obstruct the flow of concrete from the drill into the hole.
Because of the consistency of the concrete the complete
flow course provided in the drill must be designed for free
and unobstructed flow of the concrete if efficient and satis-
factory results are to be obtained. We have designed the
bit of our earth auger so that it affords free flow of the
concrete into the hole which the auger has drilled and we
have also designed the bit to act as a spreader for the
concrete as it flows from the auger and into the hole.

It will be recognized that during the drilling operation
it will be necessary that the duct or tubular core of the
auger be kept free of the excavated material so that the
concrete may flow therethrough at the proper time. We
have designed a bit or drill tip which functions in this
desirable manner for it deflects the excavated material
radially outwardly away from the lower outlet from the
concrete flow duct through the auger to ensure against
such excavated material entering and clogging or. ob-
structing the duct.

We have devised an earth auger which drills the hole,

then functions as a stabilizing or supporting means for
the walls of the hole and provides a duct for free flow
of concrete therethrough without requiring the removal
or alteration of any parts thereof after the drilling opera-
tion but before the concrete pouring operation may be
started. Thus, without change or alteration of any char-
acter whatsoever, our earth auger serves the various func-
tions required of it.
In order to carry out our purpose of using the earth
auger as a wall stabilizing medium and of forcing con-
crete through the auger as it is withdrawn from the hole
which has been drilled thereby, we have devised a novel
rig for supplying the concrete to the auger and for con- -
trolling the auger in all of its various operations in carry-
ing out the steps of our method.

With the foregoing gemeral objects, features and re-
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sults in view, as well as certain others which will be ap-
parent from the following explanation, the invention con-
sists in certain novel features in design, construction,
mounting and combination of elements, as will- be more
fully and particularly referred to and specified herein-
after,

Referring to the accompanying drawings:

Fig. 1 is a view in elevation of the bit or tip of the
earth auger with parts of the auger being broken away.

Fig. 2 is a view in elevation of the bit or tip of the
earth auger rotated approximately 45° from the position
illustrated in Fig. 1.

Fig. 3 is a view taken on line 3—3 of Fig. 1.

Fig. 4 is a view in elevation of the earth auger of this
invention.

Fig. 5 is a plan view of the lower end of the earth
auger illustrating the bit or tip of the auger.

In the accompanying drawings we have used the nu-
meral 1 to designate in its entirety the earth auger of this
invention. The auger is formed with a tubular shaft or
stem 3, the upper end portion of which extends above
the ground and is operatively associated with any suit-
able mechanisms for causing rotation thereof during a
drilling operation and for vertically moving and con-
trolling the auger. Such mechanisms may be of the type
disclosed in our aforementioned pending patent applica-
tion Serial No. 547,241. The open upper end of the
tubular shaft is adapted to receive concrete under pres-
sure therein for flow of the concrete through the auger
and into the drilled hole. Any suitable arrangement for
supplying concrete to the auger may be employed, such
as that disclosed in the aforesaid pending patent ap-
plication.

The earth auger ¥ which is particularly useful in
forming poured-in-place concrete piles comprises the
hollow stem or shaft 3 which is open at both ends and is
designed for free and unobstructed flow of concrete
therethrough. Fixed on and extending upwardly from
the lower end of shaft 3 to a point spaced below the
upper end of the shaft are flights 5 which function to
remove the excavated material as the auger is rotated in
a drilling operation. We have had satisfactory results
when using a shaft of approximately 5"’ 1.D. and approxi-
mately ¥4” thick plate flights at approximately 7*/ pitch.
The edge of the lower flight 7, which is a continuation of
flights 5, mounts a cutting plate 9 by means of bolts 11
and the cutting plate may be provided with a tapered
leading edge 13 for cutting into the ground as the auger
is rotated in a drilling operation.

We have used the numeral 15 to designate in its en-
tirety the tip or bit of the earth auger. The tip 15 is
mounted on the lower end of hollow shaft 3 by means
of a collar 17 which encompasses the end of the shaft
and is fixed thereto by welding or the like. The collar
may be of split ring construction and if so, the split should
be welded - after the collar 17 is mounted on the lower
end of shaft 3.

Fixed in any sunitable manner, as by welding, to the
collar 17, we provide a pair of oppositely disposed and
circumferentially spaced elongated vanes 19 and 21
which depend downwardly from the collar. Each vane
is inwardly curved or of arcuate formation downwardly
to a point where the ends thereof are notched and abut
as at 23, the extending ends 25 and 27 forming a fishtail
point for the drill bit which breaks up any hard strata
of material that may be encountered in the drilling oper-
ation. The abutting ends of the vanes may be fixed to-
gether by welding. The vanes are of downwardly taper-
ing construction and the diameter of the lower end of the
tip 15 is reduced relative to the diameter of the upper
end. The forward or leading edge of vane 21 is curved
inwardly as at 29, while the forward or leading edge of
vane 19 is curved inwardly as at 31. The rear or pres-
sure .edge of vane 21 is curved outwardly as at 33 while
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4
the rear or pressure edge of vane 19 is curved outwardly
as at 35.

A spreader plate 37 is welded to each of the vanes,
the spreader plate extending between and in welded en-
gagement with the vanes from a point adjacent the abut-
ting tips thereof upwardly a distance. This spreader
plate, as will become apparent, functions as a structural
member for the vanes and also-as a spreader element for
the concrete as it flows out of the auger. Each vane is
twisted or warped about a generally longitudinal axis and
in the same direction from their fixed points on the col-
lar to thereby offset each longitudinal edge of one vane
relative to the plane of rotation of one of the longitudinal
edges of the other vane. This twisting distortion or
warping of the vanes also causes the abutting ends of the
vanes to be offset as at 39. Due to the warping of the
vanes 19 and 21, as described, the leading edges 31 and
29 on the vanes, along substantially their entire lengths,
are disposed radially inwardly relative to the trailing
edges 35 and 33 of the vanes. Consideration, partic-
ularly of Fig. 3 of the drawings, will clearly illustrate
that, as the auger is rotated in a drilling operation in the
direction of the arrow, the excavated material will be
thrown radially outwardly due to the unique distortion
configuration of the vanes, which relatively positions the
leading and trailing edges, as described. Thus, no ex-
cavated material will be forced or will otherwise ac-
cumulate in and clog the shaft 3 through which concrete
is adapted to flow.

In order to facilitate the drilling operation we pro-
vide a number of fins on each vane which extend radially
outwardly therefrom. In the particular embodiment
illustrated in the drawing we provide three fins 41 which
may be welded to the vane 19 in vertically spaced rela-
tion. Each side fin is fixed to the vane at an angle or in-
clined downwardly in a forward direction so that its lead-
ing edge 43 is lower than its trailing edge 45. Three
generally similar fins 47 are fixed on vane 21, the lower-
most of said fins being fixed in a plane below the lower-
most fin 41 on vane 19 and the other fins 47 being alter-
nately positioned horizontally with respect to fins 41.
The fins 47 are mounted at an angle so that each leading
edge 49 is lower than each trailing edge 51. It will be
recognized that due to this particular construction the
fins 41 and 47 will push the material up to the cutting
edge 13 and onto the flights.

When it is desired to form poured-in-place concrete
piles, the auger is positioned over the spot where the hole
is to be drilled, whereupon the auger is lowered into
ground contact and is caused to rotate to drill the hole
to the proper desired depth, wherenpon rotation of the
auger is stopped and the auger is maintained in its posi-
tion within the hole which it has just drilled. With the
auger in position within the drilled hole, it will be evi-
dent that it acts as a reinforcing or stabilizing member
preventing collapse or cave-in of the walls of the hole.
With the auger in this position concrete may be caused
to flow therethrough and into the hole.

In designing the tip or bit of the auger, it was neces-
sary to form all components of the tip so that they would
not obstruct the concrete as it flows out of the hollow
shaft and past and through the tip. It was essential,
of course, not to sacrifice the cutting and ‘operating char-
acteristics of the tip in order to afford free unobstructed
flow. With these prerequisites in mind, we also had to
design the tip so that it would throw the excavated ma-
terial radially outwardly, rather than inwardly, to there-
by avoid clogging the shaft or the tip with excavated ma-
terial which would hinder concrete flow. We have
evolved a tip which accomplishes all of these purposes.
It presents no obstructions against flow of concrete. It
cuts efficiently and it throws the excavated material ra-
dially outwardly and upwardly where it is caught by
the spiral flights 5 and carried upwardly out of the hole.
As the drilling operation proceeds, the blade 13 cuts into
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the ground radially outwardly of the hole cut by vanes
19 and 21. Since the interior flow duct for concrete pro-
vided by shaft 3 is smooth and presents no obstructions
whatsoever against concrete flow and, since the bit or tip
permits the concrete to flow therepast, without substan-
tial obstruction, it will be recognized that we have pro-
vided an unobstructed concrete flow passage through the
auger.

As the concrete flows out of the shaft, it will not be
obstructed or hindered by the tip for the reason that all
components thereof, which are more or less in alignment
with the interior of the shaft, are spaced a distance from
the outlet therefrom and the closest is the upper edge
53 of plate 37, which is relatively thin and a non-obstruc-
tive surface. Thus, the concrete will not clog up as it
exhausts from the shaft outlet and may freely flow ra-
dially outwardly between the vanes 19 and 21 and into
the hole.

As the concrete is forced through the shaft and out the
tip or bit into the hole, the auger is slowly and non-
rotatively withdrawn and the spreader plate 37 serves to
divide and spread the concrete flowing through the bit.

Merely as one example from among many of the di-
mensional characteristics which the auger may have, we
have successfully drilled the holes and poured the con-
crete, as described, while using a 15% " diameter anger
to produce a 16" hole, the LD. of the shaft 3 being 5,
the overall length of the tip or bit being 135", while
the diameter of the lower end is approximately 51"
(shaft O.D.), and the O.D. diameter of the collar 17
is 6% "”. The upper edge 53 of spreader plate 35 is ap-
proximately 4’” below outlet of shaft 3.

We claim:

1. In an auger for drilling holes in the ground for
forming poured-in-place concrete piles, including an open-
ended tubular shaft providing an unobstructed opening
for flow of concrete therethrough, a pair of oppositely
disposed and circumferentially spaced elongated earth
displacing members fixed in circumferentially spaced re-
lation to and depending downwardly from the end of
said tubular shaft, each of said members having a lon-
gitudinally extending leading edge and trailing edge, and
each of said members being twisted on a generally lon-
gitudinal axis in the same direction from their fixed loca-
tions on the tubular shaft, and the entire lengths of the
leading edges of the members being positioned radially
inwardly with respect to the trailing edges, and said
members being curved inwardly along their longitudinal
axes with their ends in offset relation, whereby the exca~
vated material will be directed radially outwardly in a
drilling operation and upon completion thereof the. con-
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crete may freely flow from the tubular shaft past the
members into the hole.

2. In an auger for drilling holes in the ground for
forming poured-in-place concrete piles, including an open-
ended tubular shaft adapted for flow of concrete there-
through, a pair of elongated earth displacing members
connected in diametrically opposed relation on the lower
end of said shaft and depending therefrom, and each of
said members being curved inwardly along its longitu-
dinal axis with their lower ends in abutting relation and
fixed together at a point spaced a substantial distance
from the lower end of the tubular shaft, and a spreader
plate extending between said members from points ad-
jacent the lower ends thereof upwardly a distance and
said plate being fixed to said members, the upper edge
of the plate being spaced from the lower end of said shaft
for free flow of concrete from the lower end of the shaft
and between the members and into the hole.

3. In an auger for drilling holes in the ground for
forming poured-in-place concrete piles, including an open
ended tubular shaft providing an unobstructed opening
for flow of concrete therethrough, a pair of oppositely
disposed elongated earth displacing members fixed at one
end in circumferentially spaced relation to and depend-
ing downwardly from the end of said tubular shaft, each
of said members having a longitudinally extending lead-
ing edge and a longitudinally extending trailing edge and
being formed with the leading edge transversely curved
inwardly along its length toward the opposite member
and the trailing edge transversely curved outwardly along
its length away from the opposite member, and said
members being curved inwardly along their longitudinal
axes with their other ends in offset relation, whereby the
excavated material will be directed radially outwardly in
a drilling operation and upon completion thereof the
concrete may flow freely from the tubular shaft past
the members into the hole.
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