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This invention relates to drilling apparatus, 
and more particularly to core drilling apparatus 
of the rotary type. 

In machines of this type the cutting tool is 
in the form of a toothed cylinder that cuts an 
annular channel in the earth formation, and the 
column separated thereby from the rock bed is 
broken Off in convenient lengths and removed 
from the drill hole. This operation is repeated 
as often as may be necessary to form a hole of 
the desired depth. 

In order to maintain a clean Working surface 
for the cutting tool water is introduced into the 
drill hole to remove the cuttings as rapidly as they 
are formed. Heretofore it has been customary 
to supply Water constantly from a source to the 
work during the entire drilling operation. This 
mode of procedure is, however, often unsatis 
factory for the reason that an unduly large vol 
ume of Water may accumulate in the drill hole, 
and since such water must be removed before the 
core may be extracted a great deal of time is lost 
between drilling periods. 

It is accordingly an object of the invention 
to eliminate the necessity of handling unneces 
Sarily large quantities of flushing liquid. 
Another object is to equip the drilling appara 

tus With means Operable within the drill hole for 
pumping the flushing liquid in the drill hole to 
the cutting portion of the drilling apparatus. 
Other objects will be in part obvious and in 

part pointed out hereinafter. 
In the drawing accompanying this specifica 

tion and in Which similar reference numerals 
refer to similar parts, 

Figure 1 is an elevation, partly broken away, 
of a drilling apparatus constructed in accordance 
with the practice of the invention, 

Figure 2 is a similar view, somewhat enlarged, 
of a fragmentary portion of the apparatus, and 

Figure 3 is a transverse view taken through 
Figure 2 on the line 3-3, 
Referring more particularly to the drawing, 

the drilling apparatus, designated in its entirety 
by 20, comprises a cutting tool 2, a motor 22 for 
rotating it and a stem 23 for transmitting move 
ment from the motor to the cutting tool. 
The cutting tool 2 is of the tubular type 

having teeth 24 at its leading end for cutting an 
annular channel 25 in the rock 26. The core 27 
of material thus severed from the bed extends 
upwardly into the cutting tool and its length is 
limited by a transverse wall 28 in said tool. The 
wall 28 is located intermediate the ends of the 
cutting tool, and the space above the wall 28 con 
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stitutes a receptacle 29 for rock cuttings that 
may precipitate from the flushing liquid. 
The lower end of the stem 23 is attached to the 

wall 28 by bolts 30 and at its upper end to an ex 
tension 3 by a coupling 32. Rotary motion is 
transmitted to the extension 3 by a gear train 33. 
The motor 22 and the gear train 33 are housed 

in a casing 34 the upper end of Which is at 
tached to a rod 35 to which a lifting device (not 
shown) may be connected for raising and lower 
ing the drilling apparatus. The rod is of rec 
tangular cross sectional form and carries a spider 
36 for holding it against rotary movement. The 
spider comprises a body 37 that is slidably inter 
locked with the rod 35 and carries pointers 38 
to engage the wall of the drill hole. The pointers 
38 are threadedly connected to the body 37 and 
are, therefore, conveniently adjustable for plac 
ing them into and out of engagement with the 
Supporting material. 
In accordance With the practice of the inven 

tion, the drilling apparatus 20 is provided with 
means for pumping water, designated 39, from 
the drill hole and to deliver such water to the 
Working surface. 
ries a cylinder 40 that lies in a plane at right 
angles to the axis of rotation of the cutting tool 
and contains a plunger 4 that is urged outwardly 
toward the Wall of the drill hole by a spring 42 
in the cylinder. The cylinder is secured to the 
Stem by a clamp-plate 8 and bolts 9 and is 
conveniently adjustable endwise of the stem for 
varying its position with respect to the cutting 
tool. 
In the Outer end of the plunger 4 is a bore 

43 to receive an end of a tubular casing 44 that 
may be Secured to the plunger by welding 45. 
The casing 44 is arranged in parallelism with the 
Stem 23 and supports a centrifugal pump 46 the 
shaft 47 of which extends upwardly through the 
casing 44 and carries at its upper end a wheel. 48 
for driving the pump. - 
The Wheel 48 is of somewhat larger diameter 

than the pump 46 and preferably consists of a 
rubber disk mounted upon a bushing 49 that is 
clamped against a shoulder 50 on the shaft 47 
by a nut 5. The lower end of the shaft 4 
carries the pump impeller 52, and a screen 53 
overlies the inlet opening 54 of the pump 46 to 
prevent the entrance of coarse cuttings into the 
pulp. 

The liquid is discharged from the pump 46 
through a discharge conduit 55 that may be con 
nected to the stem 23 in any suitable manner 
and opens into a passage 56 in the stem. The 

To this end the stem 23 car 
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upper end of the passage 56 may be sealed, as 
sin own, by the end of the extension 3, and the 
lower end of said passage connlaunicates, through 
a channel 57 in the Wall 28, with waterways 58 
extending through the cutting tool to the teeth 2. 
Means are provided for holding the wheel 4S 

Out of contact. With the Wall of the drill hole 
during the lowering and raising of the drilling 
apparatus into and from the drill hole. To this 
end a float 59 is disposed slidably upon the stem 
23 between the cylinder 40 and the cutting tool 
in Such position that it will normally be immersed 
in the flushing liquid and subjected to the buoy 
ancy of Such liquid. The float is connected to the 
plunger 4 by a cable 6 the ends of which are 
fastened to eye-bolts 6 carried by the plunger 
and the float. The cable is trained over a sheave 
62 adjacent the cylinder 40 and positioned in 
such wise that one end portion of the cable will 
move in the longitudinal plane of the stem and 
the other end of the cable will move in a plane 
at a right angle thereto. 
In order to limit the upWard movement of the 

float 59 on the stem 23 a stop member in the 
form of a collar 63 is locked to the stem 23 above 
the float by a set screw 64. The collar 63 is thus 
rendered adjustable upon the stem 23 and can 
be raised or lowered when necessary to permit of 
an increased or shortened travel of the plung 
er 4. 

If desired, the plunger 4f may also be pro 
vided with a collar 65 positioned to engage the 
open end of the cylinder 40 for limiting the dis 
tance that the plunger may be retracted into the 
cylinder. 

In the form illustrated, the float 59 is of an 
nular shape and its inner wall 56 defines a bore 
67 to slidably receive the stem 23. The interior 
of the tank constitutes a chamber, 68 for liquid 
that combines with the weight of the float for re 
tracting the plunger 4f when the float 59 emerges 
from the Water in the drill hole. Suitable open 
ings, sealed by plugs $9, are provided in the 
ends of the float, for adding to or reducing the 
body of liquid in the chamber 68. 

In the operation of the device, let it be as 
sumed that the drilling apparatus is in the op 
erative position for extending a drill hole and 
that water of Sufficient depth to cover the foat 
59 and the pump 46 is present in such drill hole. 
Under these conditions the buoyancy of the water 
will raise the float 59 against the collar 63 and 
the cable 6 is positioned to permit the spring 32 
to move the plunger' 4 outwardly toward the 
wall of the drill hole for pressing the wheel 8 
into frictional contact with Such wall. 

During the rotation of the cutting tool this 
pressure of the spring will be augmented by cen 
trifugal force and the wheel 48 Will be held firmly 
against and roll Over the Surface of the Wall and 
drive the impeller 52 for pumping Water through 
the discharge conduit 55, the passages 56, 5 and 
58 to the working surface. Such operation of the 
pump will take place only when the cutting tool 
is being rotated within the drill hole, and when 
ever the apparatus is lifted from the work, the 
float 59, upon emerging from the water 39 will 
side downwardly along the stem 23 and move 
the wheel 48 out of contact with the surrounding 
wall. The entire apparatus may then be re 
moved to the surface without danger of damag 
ing either the wheel 48 or the pump 46 through 
contact of these parts with the rough surface of 
the drill hole. 

I claim: 
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2,876,974 
1. A drilling apparatus, comprising a rotary 

member having a cutting portion for drilling a 
hole, a pump located exteriorly of and carried 
by the member for pumping liquid from the 
hcle being drilled and delivering such liquid to 
the cutting portion, Support means On the ex 
terior of the rotary member for pump, means 
rotatable on the Wall of the hole being drilled 
for driving the pump, and means for transmit 
tiling rotary movement from the first mentioned 
Fileans to the pump. 

2. A drilling apparatus, comprising a rotary 
member having a cutting portion for drilling a 
hole, a pump located exteriorly of and carried by 
the member for pumping liquid from the hole 
being drilled and delivering Such liquid to the 
cutting portion, Support means on the exteriol' 
of the rotairy member for the pump, means now 
ing in a path around the axis of the member and 
rotatable on the wall of the hole being drilled 
for driving the pump, and means for transmit 
ting rotaly in Ovenent from the first mentioned 
Iineans to the pump. 

3. A drilling apparatus, comprising a rotaly 
member having a cutting portion for drilling 
a hole, a pump located exteriorly Of and Calried 
by the rhember for pumping liquid from the hole 
being drilled and delivering Such liquid to the 
cutting polition, Support means on the exterior 
of the rotary member for the pump, means 'O- 
tatable on the Wall of the hole being drilled for 
driving the pump, means for transmitting ro 
tary movement from the first Said means to 
the pump, and means for urging the first men 
tioned means into flictional contact With Sucil 
Wall. 

4. A drilling apparatus, comprising a rotary 
member having a cutting portion for drilling a 
Lole, a pump located exteriorly of and carried 
by the member for pumping liquid from the 
hole being drilled to the cutting portion, a Sup 
port on the rotary member for the pump ai 
justable transversely of the rotary member, a 
wheel for driving the pump and being movable 
in a path around the axis of the member, 
means for transmitting movement from the Wineel 
to the pump, and means for holding the wrieel 
in fictional contact with the Wall of the hole 
being drilled. 

5. A drilling apparatus, comprising a rotaly 
member having a cutting portion for drilling a 
hole, a pump for pumping liquid from tile hole 
being drilled to the cutting portion, a Support 
member on the exterior of the rotary member 
for the pump and being adjustable transversely 
and longitudinally of tine rotary member, a 
wheel operatively connected to the pump for 
driving said pump, and means for actuating the 
support member to hold the Wheel in frictional 
contact with the wall of the hole being drilled. 

6. A drilling apparatus, comprising a rotary 
member having a cutting portion for driling a 
hole, a pump for pumping liquid from the hole 
being drilled to the Cutting portion, a bearing On 
the exterior of the rotary member, a rod slidable 
in the bearing to Support the pump, a Wheel op 
eratively connected to the pump for driving Said 
pump, and a spring to move the rod in a direc 
tion for pressing the Wheel into frictional con 
tact with the Wall of the hole being drillied. 

7. A drilling apparatus, comprising a Totaly 
member having a cutting portion for drilling a 
hole, a pump for pumping liquid from such hole 
to the cutting portion, a Support member on the 
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exterior of the rotary member for the pump 
movable relatively to the rotary member, a wheel 
operatively connected to the pump for driving 
the pump, means to shift the support member 
in one direction for pressing the Wheel into con 
tact with the wall of a drill hole during the 
drilling thereof, and a float to shift the Support 
member in an opposite direction to move the 
wheel out of engagement with Such wall. 

8. A drilling apparatus, comprising a rotary 
member having a cutting portion for drilling a 
hole, a pump exteriorly of and carried by the ro 
tary member for pumping liquid from such hole 
to the 'cutting portion, a wheel for driving the 
pump, means for transmitting movement from 
the wheel to the pump, means for pressing the 
wheel into frictional engagement with the wall 
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3. 
of a hole being drilled, and a float to move the 
wheel out of engagement with such wall, 

9. A drilling apparatus, comprising a rotary 
member having a cutting portion for drilling a 
hole, a pump located exteriorly of and carried 
by the rotary member for pumping liquid from 
Such hole to the cutting portion, a wheel ro 
tatable on Such Wall and Operatively connected 
to the pump for driving the said pump, a Sup 
port member on the exterior of the rotary mem 
ber for the pump and the wheel movable in op 
posite directions for placing the Wheel into and 
out of contact with Such wall, means for moving 
the support member in one direction, and a float 
for moving the support member in the other di 
rection, 

FRANK MIER. 


