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CHICAGO,
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DRILLING APPARATUS FOR LARGE WELLS

Application filed May 16,

This invention relates to the drilling of
large wells, such as are frequently made from
four to emht feet in diameter and upwards of
one hundred feet or more in depth, such wells

8 being commonly used for filling with con-
crete to provide bulldma foundations. It in-
cludes not only novel mechanism for excavat-
ing and loosening material but also the meth-
od of operating and disposal of the excavated

10 material.
The objects of this invention are to provide
an improved method and apparatus for drill-
ing wells; to provide an apparatus of this
character which will be relatively simple in
18 construction and durable and efficient in op-
eration; to provide a drilling apparatus hav-
ing a plurality of pointed or star shaped ex-
cavating devices; to provide a drilling appa-
ratus having combined cutting and picking
20 devices for attacking the material to be ex-
cavated ; to provide means for excavating ma-
terial under a head of water, Whereby the
water will tend to clean the excavating de-
vices and will be thoroughly mixed or churned
with the excavated material and suction or
exhaust means provided for pumping the ex-
cavated material away from the cutters; and
to provide such other novel features in con-
struction and advantages in operation as will
appear more fully hereinafter.
In the accompanying drawings illustrat-
ing this invention:
Figure 1 is a vertical sectional view of the

28

30

drill'ng apparatus shown in position in a Well,

taken on line 1—1 of Fig. 2;

Figure 2 is a soctlonle view taken on line
2—9 o*‘ Fw 1

Figure 8 is a detail showing the lower cut-
ting devmes taken on line 3——3 of Figure 1;

Figure4 is an enlarged sectional view taken
on line 4—4 of Florure 3;

Fioure 5 15 a Qectlonal view taken on line
5—5 of Fig. 1

I‘wure 6 is ‘1 sectional view taken on line
6—6 of Fig. 1;

Figure Tis a perspective view of one of
the cut’cmcr devices; and

Figure 8 isa somewhat diagrammatic view
showing the method of operation,

As shown in these drawings, 10 is the drill
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pipe or hollow shaft which is made up of sec-
tions and suitable means provided for rotat-
ing the same. - The drilling head 11 is secured
to the lower end of the pipe in any convenient

manner as by means of a flange coupling 12.

55

The vertical or main portion of the head is

hollow and preferably of somewhat larger
diameter than the pipe 10. A substantial stem
or projection 13 extends downwardly from
the hollow portion and -terminates in a

V-shaped or spear shaped extension 14, as
shown in Figures 1 and 4. Two flat Cuttmg
blades 15 are bolted to the extension 14, these
blades being similar in shape to the extension
and havmor sides which converge at a rela-
tively sharp angle in order to prov1de pene-
trating points 16 at the lower ends. thereof.
One side of each of the blades is beveled and
projects outwardly to provide a cutting edge
as shown at 17, the whole making an exceed-
ingly effective pilot bit.

A transverse shaft 18 is mounted in the
stem 13 and is provided on either end with
one or more cutting or excavating devices 19
which are rotatqbly mounted thereon. These
excavating devices are preferably made star
shaped, belno' provided with a number of
relat.vely Sh‘lI‘p points, as shown in Figure 7.
These star cutters are preferably. made of
verv hard steel or the like.

" The cutter head 11 has a plurality of hori-
zontally arranged shafts for supporting other
excavating devices. One of these shafts 20
is mounted adjacent to the lower end of the
cutter head and extends outwardly through
the hollow portion thereof. This shaft s
preferably mounted in a pipe or tube 21

which fits closely in the holes in the sides of-

the cutter head and serves as a bearing for the
shaft as well as strengthens the device. A
series of star shaped cutters 22 are mounted
on this shaft at suitable distances apart and
are held in spaced relation by means of
spreaders 28.  These star shaped cutters are

“similar to the cutters 19 heretofore described

but preferably of larger diameter as shown.
The -outer ends of the shaft 20 are mounted
in bearings 24 which comprise arms or pro-

jections extending downwardly from hollow-

radial arms 25 which are formed integrally
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with the body 11 of the drill head and are
parallel to the shaft.

The drill head has a second shaft 26 which
extends through the body portion thereof
and is arranged slightly above the shaft 20
and at right angles thereto, The shaft 26 is
mounted in a pive 27 which is securely fas-
tened in the drill head and may be welded
theretoif desired. The shaft 26 carriesa plu-
rality of star shaped cutters 28 which are ar-
ranged in spaced relation thereon being held
by spreaders 29. These cutters are similar to
the ones heretofore described but ave of larger
diameter than the cutters 22 so that they will
cut or dig on the same plane as indicated in
Figure 1. The outer ends of the shaft 26
are carried in bearings 80 which project
downwardly from hollow radial arms 31
formed integrally with the body of the drill
head 11 as shown in Figure 1. These arms
are preferably on the same level with the
arms 25. The central or body portion of the
cutter head has a number of holes 32 in the
bottom thereof, two of these holes being pref-
erably arranged over each of the cutters 19
so that water will be forced downwardly onto
these cutters and into the hole formed by
these cutters and the pilot bit. The hollow
arms 25 and 81 are provided respectively with
slots or openings 33 and 34 which open down-
wardly in order to discharge water onto the
series of cutters 22 and 28. The arms are also
provided respectively with end holes 85 and
36 for discharging water downwardly around
the outer periphery onto the cutters which
may be arranged outside of the bearings as
indicated. The water for this purpose is
pumped downwardly through the pipe 10 into
the cutter head by any suitable means such
as the pump 37, as shown in Figure 8. While
the discharge of water through the holes in
the arms 25 and 81 may be effective in some
cases, I have found that the principal benefit
is derived through the discharge from the
holes 82 which direct the water to the cutting
areas and if increased pressure is desired for
the discharge through these holes, the holes
in the arms may be omitted. ‘

In carrying out my improved method the

cutter head is rotated to cause the excavating

devices to loosen the material and it will be.

particularly noted that the cutter head and
parts connected therewith as well as the pipe
10 are preferably made very heavy so that
the points of the cutters will be forcibl

pushed or driven into the material at the bot-
tom of the well. Tt will be noted that when
the material is hard as for instance, in hard
pan or the like, the cutters will have a pound-
ing action as they pass from one point to an-
other thereby tending to rapidly grind and
cut the material which is at once acted upon
by the water passing through the openings
downwardly to the bits or cutting devices.
The water and excavated matefial will be

1,879,177

churned so that the material is held in sus-
pension around the cutter head. The water
with this suspended material is drawn out
through a pipe 88 which is arranged in the
well and which is extended as the work pro-
gresses so that the lower end will be in close
proximity to the cutter head as shown in
Fipure 8.

1f desired guard rings 89 may be arranged
above the arms 25 and 31 in order to prevent
the pipe 38 from passing down between the
arms and coming in contact with the cutters.
The water and suspended material is drawn
upwardly through the pipe 88 by means of a
pump 40, such material being discharged into
a sump 41. Two other sump holes 42 and 43
are also preferably provided adjacent to the
sump 41. When the material 1s being dis-
charged through the pipe 44 into the sump

41 the heavy particles arve allowed to settle 8

in the sump and the water will overflow, for
instance into the sump 42 and this relatively
clean water is drawn out through the pipe
45 by the pump 87 and forced downwardly

through the pipe 10. A screen may be pro- @

vided in the passageway between the sumps
in order to screen the water passing there-
through. When the sump 41 becomes filled
with sediment, the discharge pipe 44 may

be moved to the sump 43 for instance, and @

the water permitted to overflow into the
sump 42 and the material may then be ex-
cavated by means of buckets from the sump
41 so that it may again be used when the sump
43 becomes filled. In this manner the heavy
particles which are loosened and held in sus-
pension by the cutters are quickly drawn
away and carried out of the well thereby
leaving the cutters free to operate on rela-

tively clear surfaces. It will also be under- !

stood that the wall is at all times preferably
kept substantially full of water so that it will
maintain a pressure on the side walls and also
so that the pump 40 will only have a rela-
tively short lift due to the head of the water
above the mouth of the pipe 38. The cutters
22 are preferably arranged in staggered re-
lation radially with respect to the cutters
98 whereby these smaller cutters will tend
to break down the ridges or any material on
the floor of the well which may project up-
wardly between the paths of the cutters 28.
In this way all of the material will be suf-
ficiently ‘broken up so that it may be held
in suspension in the water and drawn off by
the discharge pump. - The diameter of the
well may be decreased or increased by short-
ening or lengthening the cutter supporting
shafts and decreasing or increasing the num-

~ber of cutters beyond the outer bearings 94

and 30. :
From this description it will be seen that
I provide a comparatively simple apparatus

which will tend to rapidly excavate or loosen

thematerial withaminimum amount of power
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and with a minimum amount of wear on
the excavating devices and also provide
means whereby the heavier particles of ex-
cavated material may be withdrawn from
the well so that they dc not interfere with
the cutting or drilling operations. It will
also be noted that changev may be made in
the construction of the apparatus or in car-
rying out.the method of operation without
departing from the scope of my invention
and therefore I do not wish to be limited
to the particular features herein shown and
described except as set forth in the- follow-
ing claims in which T claim:

1. An apparatus for clrlhmg large wells,
comprising a rotatable pipe, a drill “head s
cured to the lower end of said ‘aipe and hav-

ing a central hollow body portion with an
Antem ally formed downwardly i OJectmo
’stem, V-shaped drill points seeured to the
lower end of the stem, a shaft projecting
through the stem abeve the drill points, ro-
tatable cutters mounted on said shaft, a plu-
rality of shafts projecting through the hol-
low central body portion of the he‘lJ ]O'tu,t"
able cutters mounted on said shafts, {ubular
arms projecting from said body portion nnd
having communication thel ewith, bearings
at the ends of the arms for said s mfts, said
arms having downwardly and cutwardly di-
rected openings and the central body portion
having downwardly directed openings for
chscharf*mo water therethrough.

2. An qpparatus as per claim 1 in which

“ the lower end of the downwardly projecting e

stem is relatively narrow and substantially
V-shaped with two snmhuly shaned entting
bits bolted thereto, each of said bits hmvmw
an outwardly pro3ectmg cutting edge

8. An apparatus as per claim 1 in "which
the shafts passing through the hollow cen-
tral body portion are armlmed at right an-
gles to each other with one shaft in a plane
slightly -above the other shaft.

4. A drill head of the character set forth
comprising an elongated hollow body por-
tion having four 1ntevra11y formed outward-
ly DrOJec’mnG hollow arms with depending
bearings at the outer end thereof, two shafts
extendmo through said body portion at sub-
stantlallv mnety degrees to each other and
securely “fastened therein and engaging re-
spectlvely with pairs of said bearin ngs, 8 plv
rality of star.shaped cutters mounted on each
of said shafts, the cutters on the lower shaft
being of less diameter than the cutters on the
upper shaft whereby they will all act on sub-
stantially the same plane, a pilot bit at the
lower end of said body portion, szid body °
portion and arms having openings for dis-
charging water to the cubters and pilot bit.

5.1In a
the combmatmn of a central cyhndmcal body
closed at.its lower end and open at its upper

3 end, the lower end having discharge holes

drill of the character set forth,

therethrou0h an integrally formed stem de-
pending from: the ‘bYody, a-pair of V-shaped
pilot:bits secured-to:the lower-end of the:stem,
star shaped: .cutters mounted. on" the. stem
above the’ pilot: bits-and: adapted. to: co-act
tlﬁelevnth to: cut a relatively: small: center
hole, two cylindrical” bearings arranged at

rlgbt angles: to each:other and extending

through the body; shafts mounted:in said
bearlngs and'-extending ‘outwardly . there-
from, star shaped cutters mounted on said

shafts: and arranged in' staggered relation:

o

radially, integrally formed hollow arms pro-

Jef’tno ‘outwardly from' the ‘body portion:

above the- respective shafts: and -having de-
pending bearlngs for said: shafts, discharge
holes in -said-hollow: arms: for: dlschargmg
water downwardly and radially and guard
members arranged above said arms.

6. ‘A drill head comprising a body having
outwardly projecting arms with bearings de-
pending therefrom, shafts extending through
said body, each shaft engaging with a patr
of said bearings, a plurality of rotatable
cutters mounted-on each of said shafts, the
cutters on one shaft being of less diameter
than the cutters on the other shaft and pro-
jecting downwardly to substantially the same
cutting plane as the cutters on the other
Ehéft and a pilot bit on the lower end of said

o :

1. A drill head comprising a body portlon,
shafts projecting outwardly from said body
portion at different distances from the lower

end thereof and arranged in different vertical
planes,aplurality ofstar shaped cutters rotat-
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ably mountedoneachofsaid shafts, the points .

of said cutters being spaced apart a sufficient
distance so that theV will strike blows when

_they engage with the material to be exca-

vated, the cutters on the lower shaft being of
sufﬁmently less diameter than the cutters on

-the upper shaft so that their lower engag-

ing points will cut on substantially the same
plane as the cutters on the upper shaft, an-
other shaft carried by said body below the
first named shafts and projecting outwardly
a less distance than the first named shafts,
a plurality of cutters mounted on the last
named shaft adjacent to the body portion and
adapted to cut on a smaller diameter than the
first named cutters, and . a pilot bit at the
lower end of said body.

8. A drill head of tlie character set forth
comprising an elongated hollow body por-
tion, two shafts extending through said body
portlon at substantlally ninety degrees to

each other and securely fastened therein, a
plurality of cutters mounted on each of said
shafts, the cutters on the lower shaft being

# less diameter than the cutters on the upper
shaft, whereby they will all act on substan-

t1u11y the same plane, a pilot bit at the lower
-end of said body portion, said body portion
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having openings for discharging water there-
from to the cutters and pilot bit.

9. In a drill of the character set forth, the
combination of a central cylindrical body
closed at its lower end and open at its upper

“end, an integrally formed stem depending

from the body, pilot bits secured to the lower
end of the stem, star shaped cutters mounted
on the stem above the pilot bits and adapted

jo to coact therewith to cut a relatively small

center hole, two bearings arranged at sub-
stantially right angles to each other and ex--
tending through the body, shafts mounted in
said bearings and extending outwardly there-
from, and star shaped cutters mounted on
said shafts, said body having discharge open-
ings for discharging water therefrom.

JOHN J. GAULT.
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