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My invention relates to new and useful improvements 
in equipment for drilling relatively large diameter holes 
between galleries or the like in mineral formations, the 
principal object of my invention being to provide a device 
whereby this may be accomplished without the use of 
extremely heavy equipment. 
A further object of my invention is to provide a device 

of the character herewithin described which ensures that 
the relatively large holes are drilled on a predetermined 
course and are not permitted to deviate from this course. 
Yet another object of my invention is to provide a 

device of the character herewithin described which may 
be used on any angle. 
Another object in conjunction with the foregoing object 

is the provision of a pilot hole, which also acts as a guide 
for the cutting head. 

With the foregoing objects in view and such other ob 
jects and advantages as will become apparent to those 
skilled in the art to which this invention relates as this 
specification proceeds, my invention consists essentially 
in the arrangement and construction of parts all as here 
inafter more particularly described, reference being had 
to the accompanying drawings in which: 

Figure 1 is a sectional representation of a gallery in 
a mineral formation showing the pilot hole partially completed. 

Figure 2 is a sectional representation of a pair of adja 
cent galleries with the pilot hole completed. 

Figure 3 is a view similar to Figure 2, but with the 
next size cutting head being pulled through the pilot hole. 

Figure 4 is a view similar to Figure 3, but with a larger 
cutting head being pulled therethrough. 

Figure 5 is a side elevation of the rotary drilling ma 
chine. 

Figure 6 is a top plan view of Figure 5. 
Figure 7 is an enlarged front end view of the cutting 

head. 
Figure 8 is a side elevation of Figure 7. 
Figure 9 is an enlarged partially sectioned view of the 

thrust bearing shoe and sheave. 
Figure 10 is an enlarged sectional view of the attach 

ment of the cable to the rod. 
In the drawings like characters of reference indicate 

corresponding parts in the different figures. 
There has been a long felt need in the art of drilling 

in mineral formations for the provision of a relatively 
large cutting head which can be operated from one gallery 
to another and experiments have been made utilizing a 
standard rotary drilling machine in order to push this 
relatively large head through the formation and, at the 
same time, rotate same. 

It will be apparent that this requires relatively heavy 
equipment and the drill rods which transmit the pushing 
action, as well as the rotary cutting motion from the 
machine to the cutting head have to be relatively large 
and heavy in order. to transmit this motion. . 

Furthermore, the cutting head is pushed blindly into 
the mineral Surface and, due to varying densities en 
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countered, it will be obvious that the cutting head may 
wander in any direction from the desired direction and 
that there is no method for correcting this drift or 
Wander. 
The present invention overcomes all of these disadvan 

tages inasmuch as the head is pulled through the forma 
tion, the rotary drilling machine being utilized solely for 
rotary motion. 

Proceeding now to describe my invention in detail, it 
will be seen according to Figures 1 and 4 inclusive, that 
I have illustrated a pair of adjacently situated galleries 
and 2 with mineral formation 3 therebetween. A ro 

tary drilling machine collectively designated 4 is situated 
in gallery 1 and is shown in detail in Figures 5 and 6. 
In this connection, it will be appreciated that this ma 
chine may either be suspended from the roof 5 of the 
gallery or may be set solidly in jacks or mounted on a 
truck or dolly as conditions may permit. 
The drilling machine includes a substantially rectangu 

lar base framework 5, vertical members 6 and a sub 
stantially rectangular upper framework 7. Motive power 
(not illustrated) is adapted to drive reduction gear 8 
which in turn meshes with main drive gear 9. A shaft 10 
Supported in bearings 11 is provided and this shaft may 
either be splined or of square or other cross-sectional 
configuration complementary to the hub 12 of the gear 9 
so that rotation of the gear 9 rotates the shaft 10, but 
at the same time, permits the shaft 10 to be moved 
endwise through the bearings 11 and in order to maintain 
the gear 9 in the desired position, spacer tubes 13 sur 
round the shaft 10 between the bearings 11 on the frame Work. 
A thrust bearing shoe 14 consisting of a relatively 

short closed cylinder engaging over the end 15 of the 
shaft 10, thrust bearing 16 being provided within the 
shoe 14 to permit the shaft to rotate therewithin, but at 
the same time to transmit endwise pressure thereo. A 
cage 17 is provided upon the end of the thrust bearing 
shoe 14 carrying a sheave 18 mounted for rotation upon pin. 19. 
A winch 20 is mounted upon a plate 21 outstanding 

from the framework 7 and a cable 21 extends from the 
winch around the sheave 18 and is anchored at a point 
22 upon the framework and at a point opposite to the 
positioning of the winch 20. 
From the foregoing, it will be appreciated that shaft 

10, while rotating, may be moved in the direction of 
arrow 23 merely by winching the cable 21, thus shorten 
ing same. In this connection, it should be appreciated 
that the length of shaft 10 should be greater than the 
length of a conventional drill rod, the purpose of which 
will hereinafter be described. 
The inner end 24 of the shaft 10 is provided with a 

universal joint 25 and a suitable adapter 26 for the pur 
pose of attaching a drill rod length into the shaft 10. 
The first stage of the process as shown in Figures 1 

and 2 consists of drilling a pilot hole 27 through the 
mineral formation 3 to the second gallery 2 and this is 
accomplished by using the rotary drill machine in the 
conventional manner. This consists of putting a rela 
tively small diameter drill upon the end of a length of 
drill rods, aligning the machine in the direction desired 
to drill, and urging the shaft 10 in the direction of arrow 
23 while rotating same. When the length of drill rod 
has been inserted within the formation 3, the shaft 10 
is moved in the opposite direction to arrow 23, where 
upon a further length of drill rod may be inserted. 

This action continues until the pilot hole breaks through 
to the second gallery as illustrated in Figure 2, whereupon 
the drill rods are removed and the drill bit is substituted 
with a relatively large cutting head collectively designated 
28. 
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The construction of this cutting head includes an an 
nular ring 29, a hub 30, and a plurality of vanes 31 ex 
tending between the ring 29 and the hub. The configura 
tion of the vanes 3i is clearly shown in Figure 8 and it 
will be observed that clips 32 are secured adjacent the 
forward edge 33 of the ring 29 within which are de 
tachably supported cutting elements or picks 34, said 
cutting elements being clamped in position by means 
of set Screws 35. Also, inner cutting elements 34' are 
mounted upon the forward edge 36 of the vanes 31 in a 
similar manner. 
At the rear end of the cutting head, a universal joint 

37 is provided, to which is secured the forward end 
38 of the associated drilling rods and this universal is 
important inasmuch as it permits slight sag of the drilling 
rods without upsetting the directional travel of the cut 
ting head. Extending forwardly from the hub 30 is a 
pilot tube 39 having a bearing 40 adjacent the forward 
ends thereof through which passes a rod 41 to the for 
ward end 42 of which is secured a cable 43. The opposite 
end of the rod 42 is supported within a further bear 
ing 44 and extends through a thrust bearing 45 to the 
rear face of which it is secured by means of a nut and 
washer 46. 
From the foregoing, it will be appreciated that the 

cutting head 28 may be rotated, together with the hub 
and the pilot tube 39, upon rod 41 and at the same 
time, rod 41, through the agency of cable 43, may im 
part forward motion to the cutting head without the rod 
or the cable being rotated. 

Proceeding now to describe the second stage of the 
operation, reference should be made to Figure 3, which 
shows a cutting head such as has been described herein 
above in the process of following the pilot hole 27. 

In this connection, a winch 47 is provided in gallery 
2 connected to the afore-mentioned cable 43, which passes 
over a guiding sheave 44' for directional purposes. 
The operation of this stage of the process consists of 

securing the cutting head 28 on the forward end of a drill 
rod, which drill rod is then connected to the adapter 26 
of the drilling machine and is rotated thereby. During this 
rotation, the winch 47 pulls the cutting head forwardly, 
said cutting head being guided by the engagement of the 
pilot tube 39 within the pilot hole 27. 

In other words, the drilling machine merely supplies : 
rotary power to the cutting head, and no thrust what 
soever, the forward motion of the cutting head depending 
entirely upon the winch 47. 

Figure 4 shows a further stage in the process where 
in an even larger cutting head 28' of similar construc 
tion to the cutting head hereinbefore described, is being 
pulled through the enlarged hole 48 which now acts as a 
pilot hole for this stage of the drilling cycle in a manner 
similar to that hereinbefore described. In this connec 
tion, steadying rest 49 may be provided, particularly if : 
the difference between galleries i and 2 is considerable. 
From the foregoing, it will be appreciated that with this 

process and apparatus, there is complete control of the 
direction of the drill hole, and that the drilling of relatively 
large diameter holes may be done in stages with equip 
ment of relatively light power. 

Finally, it should be pointed out that when the cutting 
head 28 is being pulled through the formation, addi 
tional drill rod lengths may be fed upon the end merely 
by sliding the shaft 10 in a direction opposite to arrow 
23, winch 20 under these circumstances being used to 
keep tension upon the ends of the drilling rods, and 
also to control the sliding of shaft 10. 

Since various modifications can be made in my inven 
tion as hereinabove described, and many apparently wide 
ly different embodiments of same made within the spirit 
and scope of the claims without departing from Such 
spirit and scope, it is intended that all matter contained in 
the accompanying specification shall be interpreted as 
illustrative only and not in a limiting sense. 
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What I claim as my invention is: 
1. A device for drilling minerals from between one 

gallery and another comprising in combination a rotary 
drilling machine, situated in one of said galleries, a slid 
ing shaft rotatable by said machine, means associated with 
said drilling machine adapted to provide rotary motion 
and forward motion to said sliding shaft, means on one 
end of said sliding shaft for detachably securing associ 
ated length of drill rod thereto, a cutting head rotatable 
by said drilling machine, and winch means situated in 
the other of said galleries adapted to pull said cutting head 
through a pilot hole extending between said galleries, 
said cutting head including an annular ring, cutting ele 
ments adjustably secured around the front perimeter of 
Said ring, a hub, a set of vanes extending between said 
ring and said hub, cutting elements secured to the for 
ward edges of said vanes, means adjacent to the rear 
of said vanes for attaching said cutting head to said as 
sociated drill rod, a pilot tube extending forwardly from 
said hub, said winch means including a cable attached 
to said cutting head, and means mounting said cutting 
head to said cable whereby the former rotates around the 
latter, said last mentioned means including a rod extend 
ing through said pilot tube, said pilot tube including bear 
ings supporting same for rotation on said rod, said cable 
being secured to the forward end of said rod, the rear 
end of said rod extending through said hub, and a thrust 
bearing between the rear end of said rod and said hub. 

2. A device for drilling minerals from between one 
gallery and another comprising in combination a rotary 
drilling machine, situated in one of said galleries, a slid 
ing shaft rotatable by said machine, means associated with 
said drilling machine adapted to provide rotary motion 
and forward motion to said sliding shaft, means on 
one end of said sliding shaft to detachably secure an 
associated length of drill rod, a cutting head rotatable by 
said drilling machine, and winch means situated in the 
other of said galleries adapted to pull said cutting head 
through a pilot hole extending between said galleries, 
said drilling machine including a framework, a sliding 
shaft mounted for rotation and endwise movement within 
said framework, a drive gear on said shaft, means coact 
ing between said gear and said shaft adapted to rotate 
said shaft by said gear and adapted to permit endwise 
movement of said shaft relative to said gear, and means 
to control said endwise movement, said winch means 
including a cable attached to said cutting head, said cutting 
head including an annular ring, cutting elements adjust 
ably secured around the front perimeter of said ring, a 
hub, a set of vanes extending between said ring and said 
hub, means adjacent the rear of said vanes for attaching 
said cutting head to said associated drill rod, a pilot tube 
extending forwardly from said hub, and means mounting 
said cutting head to said cable whereby the former ro 
tates around the latter, said last mentioned means in 
cluding a rod extending through said tube, said tube 
including bearings supporting same for rotation on said 
rod, said cable being secured to the forward end of said 
rod, the rear end of said rod extending through said hub, 
and a thrust bearing between the rear end of said rod 
and said hub. 
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