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ABSTRACT OF THE DISCLOSURE 
A gang drill for drilling large holes (which includes a 

plurality of down-the-hole drills mounted on a body. A 
central down-the-hole drill having a percussive button 
bit mounted thereon drills a pilot hole. The remainder 
of the drills are provided with either a roller bit or a 
percussive bit. Each bit is hammered independently by 
its associated down-the-hole drill. The roller bits carry 
most of the weight of apparatus while the percussive but 
ton bits do most of the drilling. 

This invention relates to gang drills and more par 
ticularly to an improvement over U.S. Patent No. 3,144 
086, issued to E. H. Kurt and J. W. Adams. 

Said U.S. Patent No. 3,144,086 discloses apparatus hav 
ing a body supporting a plurality of "down-the-hole' 
drills. The rear of the body has a central passage supply 
ing air to the "down-the-hole' drills. Each "down-the 
hole' drill is provided with a conventional percussion 
bit having tungsten carbide inserts. A "down-the-hole' 
drill is a drill having a fluid powered hammer or per 
cussive means which travels down the hole with the bit. 
An example of a down-the-hole drill is shown in U.S. Pat 
ent No. 3, 198,264, issued to E. S. Oelke et al. 

In prior gang drills employing a plurality of conven 
tional drill bits such as that shown in U.S. Patent No. 
3,144,086, accurate weight control is essential to prevent 
breakage of the bits and particularly the carbide inserts. 
By weight control is meant the amount of weight of the 
assembly which is supported by the drill bit. The tungsten 
carbide inserts wear and often break because when the 
insert is embedded in the rock and then rotated, great 
forces are exerted on these inserts. 

In gang drills employing exclusively roller cones, a 
great deal of thrust and torque must be delivered to the 
roller cone bits for the drill to be workable. 

It is therefore the principal object of this invention 
to provide a gang drill in which the life of the bits is 
prolonged. 

It is another object of this invention to provide a 
device for boring large holes which eliminates the prob 
lenn of weight control. 

In general, the above objects are carried out by pro 
viding a gang drill comprising: a body; a plurality of 
fillid pressure operated down-the-hole drils mounted on 
said body in parallel relationship to each other; one of 
said drills being mounted on the longitudinal axis of 
said body and having a center bit operatively connected 
thereto and the remainder of said drills being circum 
ferentially spaced around the drill mounted on the longi 
tudinal axis; a drill bit operatively connected to each 
of the circumferential drills and adapted to be ham 
mered by its associated drill; at least one of the drill 
bits being a roller bit; and at least one of the drill bits 
connected to the circumferential drills being a percussion 
bit. 
These and other objects will become apparent from 

the following description and accompanying drawings in 
which: 

FIG. 1 is a perspective view of a gang drill embody 
ing this invention; 
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FIG. 2 is a bottom plan view of the invention; and 
FIG. 3 is a section taken on the lines 3-3 of FIG. 2 

in the direction of the arrows with the section being 
opened up and the outer bits shown in elevation for pur 
poses of clarity. 

Referring to the drawings in detail, the gang drill 
comprises a body generally indicated at 1. A plurality 
of down-the-hole drills are mounted on the body. These 
drills include a center drill 2 and four outer drills 3, 
4 which are circumferentially spaced around the center 
drill 2. The center drill 2 is mounted on the longitudinal 
axis of the body and projects forward of the circum 
ferential drills 3 and 4, and thus acts as a pilot bit. 
There are screw threads (not shown) around a por 

tion of the casing of the center down-the-hole drill 2 so 
that this drill can be screwed into the chuck 24 on the 
body and be held in place. Each of the circumferential 
down-the-hole drills 3, 4 are held against rotation on 
the body by a chuck 5 having grooves 6 which engage 
pins 7. The upper portion of the back head 8 of the 
drills is threaded. The back head 8 is slidably received 
in a hollow holder 9 and a cap nut 10 is screwed onto 
the back head. 

There is a generally circular “button bit' 11 slidably 
mounted in the forward end of the center down-the-hole 
drill 2. A "button bit' is known by those in the art to 
be a percussion bit of any desired shape having a plu 
rality of tungsten carbide or other hard material buttons 
which project out of that portion of the body of the bit 
which contacts the rock face. These buttons are indicated 
at 12 on bit 1. 
A wedge-shaped button bit 13 is slidably mounted on 

each of two of the drills 3. The button bits 3 should 
be arranged so that they are oppositely disposed as best 
shown in FIG. 2. The buttons 14 on the bit 13 should 
be distributed proportional to the shape of the bit, i.e. 
there should be more buttons at the outer edge of the 
bit than at the inner edge. The distribution of the but 
tons 4 in this manner promotes even wear and faster 
drilling. 

Each of the bits 11 and 13 has an integral splined 
portion 15 above the cutting portion. This splined por 
tion fits into the open end of the drill and is arranged 
so that the bit will move downward or forward relative 
to the drill when it is hammered. 

There are two oppositely disposed roller cone bits 
16. Each roller bit 16 is rotatably mounted on a shank 
i7 and adapted to roll when the body is rotated. The 
shank 7 is Inounted in drill 4 by a splined portion 18. 
The splined portion allows the shank and thus the roller 
bit 16 to move downward relative to the drill when the 
shank is hammered. Each roller cone is provided with 
a plurality of tungsten carbide inserts or buttons 19. 
The shanks 17 should be of such a length that the 

roller cones 6 project slightly forward of the button 
'bits 13 as best shown in FIG. 3. By projecting slightly 
forward, the roller cones contact the surface to be bored 
before the button bits 13 and thus carry most of the 
weight of the assembly. 

in operation, the gang drill is attached to a hollow 
drill rod (not shown) by means of a hollow threaded 
nipple 20. Air is supplied to the drills 2, 3, and 4 
through the hollow drill rod, the hollow nipple 20 and 
the hollow holder 9. The down-the-hole drills operate 
independently and thus the various bits are hammered 
relative to each other. 
The drill rod is simultaneously rotated and advanced 

by apparatus outside the hole. This is conventional with 
even a single down-the-hole drill and conventional ap 
paratus may be used. 
By using a combination of roller cones and button 
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bits to drill a large hole, the roiler cones carry most of 
the weight while the button bits do most of the drilling 
but carry little or no weight. By using this arrangement, 
accurate weight control is not essential. Button bits do 
not wear as fast as conventional percussion bits and 
therefore the drilling operation can be carried on longer 
without changing bits. The outer edges of the conven 
tional bit wear faster. This necessitates that each bit be 
periodically rotated in the drill with respect to the other 
bits. Roller cones when used exclusively require a lot of 
thrust and torque. 
Although an assembly has been shown which employs 

only a pair of oppositely disposed button bits and a pair 
of oppositely disposed roller cones, if desired, the num 
ber of button bit sand roller cones may be increased, 
as long as button bits are opposite each other and roller 
cones are opposite each other. Only one type of holding 
means has been shown, but, if desired, the down-the 
hole drills may be held on the body in other ways. 

Although a preferred embodiment has been shown and 
described, it is intended that the invention not be limited 
in any way except by the appended claims. 

I claim: 
1. A gang drill comprising: 
a body; 
a plurality of fluid pressure operated down-the-hole 

drills mounted on said body in parallel relationship 
to each other; 

one of said drills being mounted on the longitudinal 
axis of said body and having a center bit operatively 
connected thereto and the remainder of said drills 
being circumferentially spaced around the drill 
mounted on the longitudinal axis; 

a drill bit operatively connected to each of said drills 
and adapted to be hammered by its associated drill; 
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4. 
at least one of the drill bits connected to the circum 

ferential drills being a roller bit; and 
at least one of the drill bits connected to the circum 

ferential drills being a percussion bit. 
2. A gang drill according to claim 1 wherein there 

are at least a pair of roller bits oppositely disposed to 
each other, and at least a pair of percussion bits op 
positely disposed to each other. 

3. The gang drill of claim 2 wherein said percussion 
bits are button bits of generally wedge shape having 
the buttons distributed proportional to the shape of the 
bit. 

4. The gang drill of claim wherein said down-the 
hole drills are supplied with fluid through said body. 

5. The gang drill of claim 1 wherein said center bit 
projects forward of said roller and percussion bits to 
act as a pilot bit. 

6. The gang drill of claim 5 wherein said center bit 
is a button bit, 

7. The gang drill of claim 6 wherein said center bit 
is generally circular in shape. 

8. The gang drill of claim 1 wherein said center bit 
projects forward of said roller and percussion bits, and 
said roller bits project slightly forward of said percus 
sion bits. 
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