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1. 

ADJUSTABLE DRILL SUPPORT 

BACKGROUND OF THE INVENTION 
The present invention relates to the art of earth bor 

ing and more particularly to an adjustable drill support 
for an earth boring machine. The present invention is 
incorporated in an earth boring machine with at least 
one support column that is pivotally mounted on the 
base of the machine. By changing the angle the column 
makes with the base the drilling angle may be varied. 
A brace member is provided between the base and the 
support column to maintain the support column at the 
desired drilling angle. The pivotal connection has nor 
mally been a pin and the pin had to carry both up and 
down thrust loads as well as horizontal loads due to the 
drilling angle and torque on the drill pipe. In order to 
accommodate the large thrust loads, it has been neces 
sary to use large pins and position the pins a relatively 
large distance above the base member. 
The present invention has particular utility in raise 

drilling; however, its use is not restricted thereto. Raise 
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drilling is an operation that proceeds by the drilling of 
a relatively small diameter pilot hole and the subse 
quent enlargement of the pilot hole into a relatively 
large diameter hole by a reaming operation. Earth bor 
ing machines used for raise drilling encounter relatively 
small axial thrust loads during the drilling of the pilot 
hole. When the pilot hole is being enlarged into a large 
diameter hole the earth boring machine encounters 
much larger axial thrust loads. In order to accommo 
date the large axial thrust loads encountered during the 
reaming operation the prior art earth boring machines 
have used large pivot pins spaced a relatively large dis 
tance above the base. 

DESCRIPTION OF PRIOR ART 

In U.S. Pat. No. 3,563,322, to J. W. Young et al., pa 
tented Feb. 16, 1971, a system for erecting and chang 
ing the position of the drill column of an earth boring 
machine is shown. The drill assembly is held in place by 
supports pivotally mounted upon a base. Brace means 
are attached to the supports which hold the drill assem 
bly in position. Linkages may be attached to the drill 
assembly and the brace means removed. Movement of 
the main thrust cylinder in the drill assembly causes the 
support means and consequently the drill column to 
change position. The support members may again be 
put in place to hold the drill column in position. 

In U.S. Pat. No. 3,220,494, to R. E. Cannon et al., pa 
tented Nov.30, 1965, a raise drilling machine is shown. 
The machine drills a small diameter hole to another 
level and enlarges the small diameter hole into a large 
diameter hole by a reaming operation. 

SUMMARY OF THE INVENTION 
The present invention allows adjustment of the angle 

between the support columns of an earth boring ma 
chine and the base of earth boring machine to provide 
a multiplicity of different drilling angles. A rotary drill 
head assembly is mounted for travel along the support 
columns. Force means connected between the drill 
head assembly and the support columns applies axial 
thrust forces to the drill head assembly thereby result 
ing in axial thrust loads being applied to the support 
columns. The support columns are connected to the 
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2. 
columns. The hinge pins transmit a portion of the axial 
thrust loads from the support columns to the base. A 
friction surface means on the end of each of the sup 
port columns engages a matching friction surface 
means on the base to transmit a portion of the axial 
thrust loads from the support columns to the base. The 
above and other features and advantages of the present 
invention will become apparent from a consideration of 
the following detailed description of the invention 
when taken in conjunction with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side-elevational view of an earth boring 
machine constructed in accordance with the present 
invention. 
FIG. 2 is a cross-sectional view of a portion of the 

earth boring machine shown in FIG. 1 taken substan 
tially along line 2-2. 
DETAILED DESCRIPTION OF THE INVENTION 
An earth boring machine generally designated by the 

reference number 10 is shown in FIGS. 1 and 2. A pair 
of support columns 11 and 12 are pivotally connected 
to the machine base 13 by a pair of hinge pins 14 and 
15. A convex arcuate surface 16 connected to support 
column 11 rests within a matching concave arcuate sur 
face 17 on base 13. A convex arcuate surface 18 con 
nected to support column 12 rests within a matching 
concave arcuate surface 19 on base 13. Hinge pins 14 
and 15 extend from the support columns 11 and 12 into 
upstanding support frames 29 and 30 respectively ex 
tending from base 13. A brace 20 extends between sup 
port column 11 and base 13. Brace 20 is pinned to the 
base 13 by a pin 21 and is pinned to the support column 
11 by a pin 22. A substantially identical brace (not 
shown) extends between support column 12 and base 
13. 
A frame 23 projects outward from the support col 

umns 11 and 12. A drill head 27 is mounted on a travel 
ing carriage 26. The carriage 26 is adapted to travel 
along the support columns 11 and 12. A hydraulic 
thrust cylinder 24 is connected to the carriage 26 and 
drill head 27. The piston rod 25 of the hydraulic cylin 

5 der 24 is connected to the frame 23. A substantially 
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base by hinge connections that include hinge pins and . 
by braces that extend between the base and the support 

identical hydraulic cylinder (not shown) is mounted on 
the opposite side of the carriage 26 and drill head 27 
and is connected to frame 23. A motor 28 is mounted 
on the drill head 27 to provide the rotary force for ro 
tating a rotary drill string through a suitable gearing 
unit 31. 
The structural details of an earth boring machine 

constructed in accordance with the present invention 
having been described, the operation of the machine 
will now be considered. The machine 10 is transported 
to the drill site. in a collapsed position. The brace 20 is 
removed and the columns 1 and 12 are rotated about 
pins 14 and 15 until the columns 11 and 12 are substan 
tially parallel to the base 13. The convex arcuate fric 
tion surfaces 16 and 18 will turn in the matching con 
cave arcuate friction surfaces 17 and 19. Once the 
earth boring machine. 10 arrives at the drill site, the 
base 13 is firmly affixed to the floor. The support col 
umns 11 and 12 are moved to their upright position and 
the braces are inserted between the support columns 
and the base to position the support columns at the 
proper drilling angle. 
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An actuating fluid is delivered to the hydraulic cylin 
ders and the piston rods are moved outward thereby 
causing the carriage to move upward along the support 
columns 11 and 12 carrying the motor 28, gearing unit 
31 and drill head 27 therewith. A section of drill rod is 
connected to the drill head 27 and the earth boring ma 
chine is ready for operation. A rotary rock bit is con 
nected to the drill rod and the bit is rotated and moved 
through the formations. An actuating fluid is applied to 
the hydraulic cylinders to force the piston rods to move 
toward their retracted position thereby applying a 
downward thrust force to the drill string. This opera 
tion is referred to as pilot hole drilling. 
The reaction thrust force resulting from pilot hole 

drilling is relatively small. This reaction thrust force is 
transmitted from the piston rods of the thrust cylinders 
to the frame 23 and the support columns 11 and 12. 
The reaction thrust force tends to force the drill head 
27, gearing unit 31, motor 28, carriage 26, the thrust 
cylinders, frame 23, and support columns 11 and 12 
upward. The reaction thrust force is transmitted from 
the support columns 11 and 12 through pins 14 and 15 
to the support braces 29 and 30 connected to the base 
13. Since the magnitude of the reaction thrust force is 
small during pilot hole drilling and because the weight 
of the drill head 27, gearing unit 31, motor 28, carriage 
26, the thrust cylinders, frame 23, and support columns 
11 and 12 is acting against the reaction thrust force the 
pins 14 and 15 may be relatively small. 
Additional drill rods are added to the drill string dur 

ing the pilot drilling operation as the pilot hole pene 
trates deeper into the earth. This procedure is contin 
ued until a small diameter pilot hole has been com 
pleted to another level of the mine. The small diameter 
pilot bit is removed and a large diameter raise bit is 
connected to the drill string. The raise bit is then ro 
tated and moved through the formations along the pilot 
hole to form the large diameter raise hole. Actuating 
fluid is delivered to the hydraulic cylinders moving the 
piston rods toward the extended position thereby ap 
plying an axial thrust force to the raise bit. Since the 
raise bit is a substantially larger bit than the pilot bit, 
a substantially greater reaction thrust force will be ap 
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plied to the earth boring machine. The reaction force 45 
is downward and the weight of the drill head 27, gear 
ing unit 31, motor 28, carriage 26, the thrust cylinders, 
frame 23 and support columns add to the reaction 
thrust force during the reaming operation. This reac 
tion thrust force is transmitted from the piston rods to 
the frame 23 and the support columns 11 and 12. The 
reaction thrust force is transmitted from the support 
columns 11 and 12 to the base 13 through the convex 
arcuate friction surfaces 16 and 18 that rest in the con 
cave arcuate friction surfaces 17 and 19. The friction 
surfaces 16, 17, 18 and 19 will support a reaction force 
of substantial magnitude. From the foregoing it will be 
appreciated that relatively small pins 14 and 15 may be 
used since they need support only the reaction force 
during pilot hole drilling. - 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are defined as fol 
lows: 

1. An earth boring machine, comprising: base means 
for supporting said machine, 
at least one support member extending out from said 
base means, 
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4. 
drilling means that travel along said support member 
for providing drilling forces, 

hinge means for rotatably connecting said support 
member to said base means, said hinge means 
being a pin connection, 

brace means connecting said support member and 
said base means, 

a friction surface means on said base means, said fric 
tion surface means on said base means being a 
curved surface immediately below said support 
member with said curved surface on said base 
means being a concave surface, and 

a friction surface means connected to said support 
member proximate said friction surface means on 
said base means for contacting said friction surface 
means on said base means, said friction surface 
means connected to said support member being a 
curved surface positioned on the end of said sup 
port member with said curved surface connected to 
said support member being a convex surface. 

2. An earth boring machine for drilling by rotation of 
a rotary drill string, comprising: 
machine base means for supporting said machine, 
a support column extending upward from said ma 
chine base means, 

a rotary drive assembly mounted for travel along said 
support column for rotating the rotary drill string, 

force means connected between said support column 
and said drive assembly for moving said rotary 
drive assembly along said support column, 

a convex surface on the lower end of said support 
column, 

a concave surface on said machine base means proxi 
mate the convex surface on said support column, 

pin connection means for rotatably connecting said. 
support column to said machine base means, and 

brace means connected to said support column for 
holding said support column in position for drilling. 

3. In an earth boring machine for drilling by the rota 
tion of a rotary drill string and the transmission of axial 
thrust forces to said rotary drill string, said machine 
having a base, at least one support column and drilling 
means for applying rotational and axial thrust forces to 
said drill string thereby applying axial thrust loads to 
said support column, the improvement comprising: 
a hinge connection between said support column and 

said base, said hinge connection including a pin 
that transmits a portion of said axial thrust loads 
from said support column to said base, 

a first friction surface on said support column, said 
first friction surface on said support column being 
a convex arcuate surface on the end of said support 
column, and 

a second friction surface on said base proximate said 
first friction surface on said support column, said 
second friction surface being a concave arcuate 
surface on said base that receives said convex arcu 
ate surface on the end of said support column, said 
first and second friction surfaces adapted to engage 
to transmit a portion of the axial thrust loads from 
said support column to said base. 

4. An earth boring machine, comprising: 
base means for supporting said machine, 
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a pair of support columns projecting from said base 
means, 

hinge means rotatably connecting said support col 
umns to said base means, 

brace means extending from said support columns to 
said base means, 

a drilling assembly mounted for travel along said sup 
port columns, 

force means for moving said drilling assembly along 
said support columns, 

a convex arcuate friction surface on each support 
column, and 

concave arcuate friction surfaces on said base means 
proximate said convex arcuate friction surface on 
each support column. 

5. An earth boring machine, comprising: 
base means for supporting said machine, 
at least one support member extending out from said 
base means, - 

drilling means that travel along said support member 
for providing drilling forces, 

hinge means for rotatably connecting said support 
member to said base means, said hinge means 
being a pin construction, 

brace means connecting said support member and 
said base means, 

a friction surface means on said base means, said fric 
tion surface means on said base means being a 
curved surface immediately below said support 
member with said curved surface on said base 
means being a convex surface, and 

a friction surface means connected to said support 
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6 
member proximate said friction surface means on 
said base means for contacting said friction surface 
means on said base means, said friction surface 
means connected to said support member being a 
curved surface positioned on the end of said sup 
port member with said curved surface connected to 
said support member being a concave surface. . 

6. In an earth boring machine for drilling by the rota 
tion of a rotary drill string and the transmission of axial 
thrust forces to said rotary drill string, said machine 
having a base, at least one support column and drilling 
means for applying rotational and axial thrust forces to 
said drill string thereby applying axial thrust loads to 
said support column, the improvement comprising: 
a hinge connection between said support column and 
said base, said hinge connection including a pin 
that transmits a portion of said axial thrust loads 
from said support column to said base, 

a first friction surface on said support column, said 
first friction surface on said support column being 
a concave arcuate surface on the end of said sup 
port column, and 

a second friction surface on said base proximate said 
first friction surface on said support column, said 
second friction surface being a convex arcuate sur 
face on said base that receives said concave arcu 
ate surface on the end of said support column, said 
first and second friction surfaces adapted to engage 
to transmit a portion of the axial thrust loads from 
said support column to said base. 
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