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- tional view of a portion of the drill head
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o all whom it may concern:
Be 1t known that I, Howarp R. HucHEs,

~a citizen of the United States, residing at

Houston, Texas, have invented a certain
new and useful Improvement in Roller-
Drills, of which the following is a full,
clear, and exact description, such as will en-
able others skilled in the art to which it ap-
pertains to make and use the same.

This invention relates to boring drills, and
particularly to roller drills such as are used
for boring deep holes in earth, rock and
other hard substances. . |

One object of my present invention is to
provide a roller drill that will bore deep
holes of comparatively small diameter, and
to this end I have designed a drill which
comprises so few parts that said parts ean
be made large and strong enough to with-
stand the excessive strains to which they are
subjected, and also prevent them from being
crushed or broken by the weight of the long
operating member to which the head of the

drill i1s connected.

Another object is to provide a roller drill

|

having a novel form of means for lubricat-

Ing the bearings of the cutting member.
Another object is to provide a drill in

tion in a novel manner
object 1s to
so formed that it will accomplish the same
results as a plurality of independent cutting
rollers. o
Figure 1 of the drawings is a vertical sec-
tional view of a roller drill embodying my
invention; Fig. 2 is a detail horizoutal sec-

tional view taken on approximately the line
2—2 of Iig. 1 to illustrate the construction |

of the washer that is interposed between the
head of the drill and the cutting roller:
Fig. 3 is a bottom plan view of the drill;
Fig. 4 is a bottom plan view of the cutting
roller removed from the head; Fig. 5 is a
horizontal sectional
o—o of Fig. 1; and Fig. 6 is a side eleva-

provided with a cutting roller of shghtly
different form from that shown in I 1g. 1.
Referring to TFig. 1 of the drawings which

f

| of said cutting roller extending

- cd, 18 formed partly by

i ——— ey

on the upper ends of the members 1 and 2.
Some means, separate and distinet from the
sleeve 3, is preferably provided for prevent-
ing the members 1 and 2 from moving lat-
erally relatively to each other, and in the
construction herein shown said ‘means con-
sists of a cylindrical-shaped projection 4 on
the member 2 that fits in a socket on the
inner face of the member 1, as shown in
Iig. 1, this projection 4 forming part of the
spindle of the cutting roller as hereinafter
described. The head A is provided with
only a single cutting roller BB which i¢ of
approximately trusto-conical-shape, and said
roller is mounted on the head-in such a
manner that the base or inner end face of

the roller bears against the flat anif_?z;ularly '
t

1e axis
at an angle
to the longitudinal center of the head, and
said roller being of sufficient dimensions so
that 1t will form a hole of greater diameter
than the head of the drill. The spindle on
which the cutting roller is rotatably mount-
the projection 4 on
and partly by a de-

disposed end face 5 of the head A,

the drill head member ©

- vice C that is connected to the member 2.

! . -
) _ n i This device C has a serew-threaded shank 6
which the cutting roller is retained in posl- :

; and still an_f_)ther!
provide a cutting roller which is !

view taken on the linc
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1llustrates the preferred form of my Iinven- |

tion, A designates the head of the drill |

which preferably consists of two members 1 :
- clamping serew 11, shown in Fig. 6 that en-

and 2 that are connected together by some
suitable means such, for example, as a sleeve
3, that surrounds screw-threaded extensions

| dotted lines in Fig. 1.

that enters a screw-threaded bore 7 in the
drill head member 2, and said shank is pro-
vided with an enlarged portion 6* that en-
ters a socket in the end of the projection 4.
A flange 8 projects laterally from the shank
of said device adjacent the enlarged portion
6% of said shank so as to form a ball-retain-
ing member, the end of the projection 4 be-
g provided with a raceway in which a
number of ball-bearings 9 are mounted.

In assembling the parts of the drill T first
lock the head members 1 and 2 together and
then msert the device C in the internal bore
of the roller B and also place the ball-bear-
ings in the raceway provided for them in the
roller. The shank 6 of the device C is then
inserted in the serew-threaded bore 7 of the
drill head member 2 and serewed into same
until the flange 8 on the device ' bears
against the end of the spindle projection 4,
the end of the shank 6 being provided with a
socket 10 for receiving a suitable tool or
wrench that is inserted
of ‘the bore 7 of the head. The device O is
brevented {rom rotating by means of a

gages the shank of said device, as shown in
After the parts have

i the opposite end
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been assembled 1n the manner ﬁbove de-

seribed it will be impossible for the cutting

roller to drop off its spindle for'the flange 8
on the device C projects laterally over the
ball-bearings 9. - |
~Although the ball-bearings 9 reduce the
friction between the cutting roller and its
spindle, the main function of sald ball-bear-
ings is to lock the roller on its spindle, and
while I have herein shown ball-bearings as
ased for this purpose, I do not wish 1t to be
anderstood that my broad idea is limited to
cuch a construction, for the same result
could be accomplished with roller bearings.

A construction of the character above de- |

scribed is very strong and is not liable to
break when it 1s subjected to excessive strains

‘because the spindle of the roller is large and

contains a great deal of metal, and as the
base or inner end face of the cutting roller
bears against the end face of the head, and
the shoulders on the internal bore of said

roller bear against codperating shoulders on

the spindle,ample means is provided for tak-

ing up the end thrusts to which the roller i1s

subjected.

The head A of the drill is connected to a

long pipe or tubnlar-shaped operating mem-

~ber 12 that is rotated by some suitable means,

30

39

40

50

.55
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not shown, so as to force the drill head

downwardly into the material in which the
hole is ‘to be formed. This pipe 12 is also
used to introduce water into the hole so as to
flush out the disintegrated material, the

water being forced through said pipe 12 by a
‘pump or some other suitable means, not

shown. In the construction herein shown,
the head of the drill is provided with -a piu-

rality of water passageways 13 that lead

from the interior of the pipe 12 and termi-

nate at one side of the cutting roller, as

shown in Figs. 1 and 3. -

A Jubricant holder 14, which preferably
consists of a long tube, projects upwardly
into the hollow operating member 12, and
ihe lower end of said tube is connected to
the head of the drill by means of a nipple
15 so as to enable the lubricant in said
holder to enter a distributing duct 16 in the
drill head which communicates with grooves
17 formed either on the periphery of the

roller spindle or on the internal bore of said !

The grooves 17 preferably extend

roller.

spirally around the spindle so as to dis- |

tribute the lubricating medium to all of the
surfaces on which the roller bears, and said
orooves communicate with grooves 172 that
in a washer 18 which 1s inter-
posed between the end face of the head and
the base of the roller B. A plunger 19 1s
arranged in the tube 14 above the mass of
lubricant, and said plunger is subjected to
pressure which causes the lubricating me-
dinm to be forced continually through the
distributing ducts and grooves until it finally

T

i
|

059,530

escapes- through the
washer 18. The plunger 19 can either be
actuated entirely by the force of the water
in the hollow operating member 12, or one
or more weights 20 can be arranged in the
tube 14 above said plunger.so that the vi-
bratory motion of the drill head will cause
said weights to tamp the lubricating me-
dium and thus positively force it through
the distributing ducts and grooves. In the
preferred form of my invention, as herein
shown, the plunger 19 is subjected to the ac-
tion- of some propelling force, such as the
weights 20, and is also subjected to the
pressure of the water in the hollow operat-
ing member 12, the upper end of the tube
14 being closed by a removable plug 21 bav-
ing slots or openings 22 that permit the
water to enter said 'tube and thus exert
downward pressure on the weights and
plunger. It will, of course, be understood
that the pressure of the water in the op-
erating member 12 is greater than the pres-
sure of the water after it has escaped from
the drill into the hole being formed, owing
to the fact that the passageways 18 through
which the “water escapes are smaller than
the diameter of the operating -member.
Consequently, there will be no tendency for
the lubricant to back up or fail to fiow

orooves 17* in the
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through the distributing ducts and grooves

for the mass of lubricant in the holder 1s
always under a greater pressure than that
of the water which flushes the disintegrated
material out of the hole. When the drill 1s
in operation the lubricating medium will
be supplied continually and automatically
to the surfaces

of the head on which the

100

roller bears, and as the lubricant holder ex-

tends up into the hollow pipe 12 said holder
can be made long enough to hold a suffi-
cient quantity of lubricant to enable the

drill to continue in operation for an ex-

105

tended period. The vibratory motion of the

head tends to cause the weights to hammer
the lubricating medium, and the water that
is forced through the hollow operating
member also tends to cause said weights
to hammer or tamp down the lubricant,
owing to the fact that the piston of the
pump imparts quick impulses to the water
in the operating member. ' |
The cutting roller B herein shown 1s pro-
vided with a plurality of separate cutting
surfaces which are so disposed that they
will cross-cut and finally

110

119

120

disintegrate the

material in the bottom of the hole. Said

roller is provided with one set of chisel teeth
03 that extend spirally in one direction, and
with an independent set of chisel teeth 24
that extend spirally in the opposite direction
so that they will form cross-cuts in the
orooves which the
tom of the hole. The third set of chisel

teeth 25 are straight or are so disposed that

125

teeth 23 form in the bot-
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they will not enter the grooves' which the
two sets of teeth 23 and 24 form in the

material, this third set of teeth cross-cutting
the material or disintegrating the particles
of material that the other sets of teeth have |

i

cohesiveness. In other words, if the lubri-
cating medium was not forced continually

~over the contacting faces of the head and

roller - the excessive weight or downward

_ pressure that the head exerted on the lubri- v
left standing. The roller B is of such di- | cant would soon separate the molecules
mensions that the apex thereof will extend | thereof and thus cause the lubricant to lose
past the longitudinal center of the head o | 1ts viscosity. By providing an cutlet for
that a core will not be left in the bottom of'| the lubricant in the manner above described
the hole. In other words, the cutting face | I prevent this from occurring and I also »x
of the roller BB extends from the side of the prevent the lubricant from gumming up.
hole to a point beyond the center of the hole Although the outer ends of the distributing
mstead of extending only from the side of | grooves are open, orit cannot work into
the hole to the center or to a point at one | same for the centri?ugal force throws the
side of the center. I also prefer to make | lubricant outwardly, the spirally arranged .gg
the roller .slightly convexed, as shown in grooves acting in practically the same man-
Fig. 1, instead of in the form of a true cone | ner as 2 centrifugal pump and thus causing
or frustum of a cone so that the bottom of | the lubricating medium to flow through
~the hole being formed will be concave and | same continually. .
thus cause the roller to have an even bearing Having thus described my invention, what gs
surface on the material in which the hole is | T claim as new and desire to secure by Let-
- being formed. The roller would be just as | ters Patent is: |
eflicient, however, if it were made perfectly | 1. A boring drill comprising a head, a
frusto-conical-shaped, as shown in Fig. 6, so spindle on said head arranged at an angle
that I do not wish it to be understood that | to the longitudinal axis of the head, and a g¢
my invention is limited to the exact construc- single roller of approximately frusto-coni-
tion shown in Fig. 1. The lower end face | cal shape mounted on said spindle and cov-
of the roller is provided with a number of | ering the end of same, said roller projecting
grooves or recesses 26, as shown in Fig. 4, | slightly beyond the side face of the head
S0 as to produce cutting edges which disin- | so that it will form a hole of greater di- g5
tegrate or cut down the material, and said | ameter than the head when the head is
roller is also provided at its outer edge with | rotated. o )
cutting teeth 27 that shear off the material 2.- A boring drill comprising a head pro-
from the side of the hole, thus producing a | vided with an angularly disposed bearing
hole of greater diameter than the head of surtace, an inclined spindle projecting from 190

the drill so that the water and disintegrated
material can pass upwardly. around the

~ head.
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The main advantage of 2 drill of the con-

sald surface, and an approximately frusto- .

conical-shaped roller on said spindle that
covers the end thereof and bears against
sald angularly disposed surface, said roller

struction above described is that it_can be | being of such size that it will form a hole of 195
used for drilling deep holes of compara- | greater diameter than the head of the drill.

~ tively small diameters, such, for ékample, 3. A boring drill comprising a head pro-

- as a four-inch hole of several‘thousand feet | vided with an angularly disposed end face,
in depth. This is due to the fact that the an 1nclined spindle projecting from said
drill comprises only a few parts which are | end face, and an approximately frusto-coni- 110
large and strong enough to prevent them cal-shaped cutting roller on said spindle that
from being crushed or broken by the exces- | covers the end thereof and bears upon the
sive weight of the long hollow operating | angularly disposed end face of said head,
member 12 or the strains to which the roller | the peripheral edge of said roller terminat-
1s subjected when it comes in contact with ing adjacent the periphery of the drill head 115

- very hard and flinty substances.. Only one | and the. apex or lower end of said roller
cutting roller is used but as-the teeth of said terminating beyond the longitudinal center
roller are so arranged that they form cross- | of the heag; o o o
cuts in the material the same results will be | 4. A boring, drill provided with a head
accomplished as if several rollers were having an angularly-dispesed: end face, a 1.u
mounted on the head. The means for auto- spindle projecting from said face, and an
matically lubricating the bearings of the approximately frusto-conical-shaped cutting
roller and forcing the lubricating medium | roller rotatably mounted on said spindle
through the distributing ducts and grooves | and covering the end of same, said roller
continually, also contributes greatly to the having a cutting surface which is of great 125
efliciency of the drill for if the lubricant enough dimensions to form a hole of greater
was not forced continually over the surfaces diameter than the head of the drill.

~of the head against which the roller bears, 5. A boring drill provided with a head
the friction and weight of the head on the | that is composed of a plurality of parts or.

> roller would soon cause the oil to lose its | members one of which is provided with a 130
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socket, means for holding said members
together, a spindle projection on one of said
members that,lies in the socket in the other
member, and a cutting roller rotatably
Sounted on said spindle projection.

6. A boring drill provided with a head
which comprises a plurality of parts, one of
said parts having a spindle projection that
engages the other part of the head to pre-
vent relative lateral movement, and a cut-
ting roller rotatably mounted on said spindle
projection.

7. In a drill, a head comprising a plural-
ity of parts or niembers having angularly
disposed end faces, a spindle projection on
one of said members that engages the other

“nember of the head to prevent relative

lateral movement, and an approximately
trusto-conical-shaped cutting roller rota-
tably mounted on said spindle and bearing
agaiust the angularly disposed end faces of
snid members.

3. A drill provided with a head having
an angularly disposed
ting roller of approximately frusto-conical-
shape arranged with its base bearing against
the angularly disposed end face of the head
and provided with a cutting surface that
forms a hole of greater diameter than said
head, and a cutting surface on said roller
liat shears off the material from the side of
said hole. _

9. In a boring drill, a head provided W ith
2 spindle consisting of a plurality of parts
{hat are detachably connected together, 2
cutting roller rotatably mounted on said
spindle, and friction bearings arrar ged be-
fween the cooperating parts of sald spindle
and engaging a shoulder on said roller for
retaining 1t in operative position.

10. In a drill, a head provided with a
spindle projection, a removable device that
forms an extension of said projection, a cut-
ting roller rotatably mounted on said parts,
and means interposed between said remov-
able device and spindle projection and en-
oaging a shoulder on the roller for retaining
said roller in operative position.

{1. In a drill, a head provided with a
spindle projection, a cutting roller rotatably

mounted in said projection, covoperating

orooves formed in said projection and on the
hternal bore of the roller for forming a
raceway, friction bearings arranged in said
raceway, and a removable device connected
{0 the head for holding said bearings in their
raceway and also retaining the roller 1n op-
erative position.

12. In a drll,
spindle projection, a cutting roller rotatably
mounted on said projection, said projection
and roller being provided with a raceway,
friction bearings arranged in the raceway
tormed in said projection and roller, and a

removable spindle member projecting into the

end face, a single cut-

a head provided with a

| cutting roller rotatably mounted on

- r—

of the axis of the roller,

959,539

roller and havinz a flange that holds said
friction bearings in their raceway and thus
retains the cutting roller in position.

13. A boring drill having a head, a sta-
tionary spindle projecting from said head, a
cutting roller rotatably mounted on said
spindle and covering the end of said spindle,
and friction bearings arranged 1n a raceway
formed in said spindle and in the internal
bore of said roller. * |

14. In a drill, a head provided with a
spindle extension having an internal bore,
o device having a shank that 1s screwed 1nto
«aid bore, a flange on said device that co-
operates with said spindle extension to form
a raceway, a cutting roller surrounding said
device and spindle extension, and friction
bearings interposed between the flange on
«1id device and said spindle extension
engaging said roller for retaining it in posi-
tion. ' |

15. A
sists of a plurality of parts,
tion on one of said parts arran
ole to the longitudinal center o
open-ended bore in sald part that extends
through the center of said spindle projec-
tion, a spindle extension having a shank that
is serewed into said bore, a flange on sald
spindle extension that cooperates
end of the spindle projection to form a race-
way, an approximately frusto-conical-shaped
said
spindle, and ball-bearings mounted in said
raceway and engaging a shoulder on said
roller for retaining it in operative position.

16. A boring drill comprising 2 head, a
single cutting roller of approximately frusto-
conical-shape rotatably mounted on said head
and being of such dimensions that 1t forms a
hole of greater diameter than the head, said

roller operating on the '

a spindle projec-
ed at an an-

| material which forms
he bottom of the hole, a tubular-shaped op-
erating member to which the head 1s con-
nected, said member being adapted to serve
as a water conduit, and water passageways
‘n the head that permit the water to escape
from said operating member into the hole
which the roller forms and thus flush out the
disintegrated material. | |

~17. A boring drill compris:ng a head, and
an approximately frusto - conical - shaped
cutting roller on said head that forms a

the head, an

with the

s

70
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and

85

dr’ill comprising a head which con-
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round hole when the head is rotated, said -

roller being provided with a plurality of in-
dependent cutting surfaces +which consist of
<ots of chisel teeth that extend longitudinally
the teeth of one set
being arranged at an angle to the teeth of the
other sets.

18. A cutting roller for boring

drills, the

120 .

129

body of said roller being approximately conl-

the outer surface of said
of independent sets of
sub-

cal-shaped and
roller consisting
chisel teeth that extend 1n a direction

130
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of said body, and two sets

- off the material from the sides of the hole

~causing the weight to exert a tamping ac-
tion on the lubricant.

959,530

stantially longitudinally of the axis of the ]

roller, one set of teeth being straight and the
ad]acent set being inclined relatively thereto.
19. A cutting roller for boring drills pro-
vided with an approximately conical-shaped
exterior that is composed of a et of straight
chisel teeth and sets of spiral chisel teeth
arranged adjacent thereto, all of saidl teeth
ongi-
tudinal .of the axis.of the roller. =
'20. A cutting roller for boring drills, said
roller being substantially frusto - conical-
shaped and provided on ifs exterior with in-
dependent sets of spirally arranged chisel
teeth that extend longitudinally of the axis

of the roller, the teeth of one set being in- |

clined oppositely to the teeth of the other
set. .

21. A cutting roller for boring drills hav-
ing an approximately conical - shaped body
that is provided with a spindle socket which
extends through only a portion of said body,
a set of straight chisel teeth on the exterior
of oppositely in-
chined spiral teeth on either side of said
straight chisel teeth. |

22. An approximately frusto - conical-
shaped cutting roller for boring drills pro-
vided with a plurality of straight chisel
teeth and a plurality of spirally arranged
chisel teeth, the peripheral edge of said
roller being provided with teeth that shear

which the roller forms.

23. A boring drill comprising a head pro-
vided with a cutting roller, a tubular-shaped
operating member connected to said head
for introducing water into the hole which
the roller forms, a lubricant holder arranged
adjacent the head, means for conducting the
lubricating medium to the bearing surfaces
of said roller, and a weight arranged in said
lubricant holder for exerting pressure on the
lubricant so as to force it onto said bearing
surfaces, the .vibration of the drill head

24. A boring drill comprising a head Ppro-
vided with a rotatable cutting roller, a tu-
bular-shaped operating member connected to
sald head for introducing water into the hole
that the roller forms in the material, a lu-
bricant holder arranged inside of said oper-
ating member and provided with a weight
that exerts pressure on the lubricating me-
dium, and means for conducting said Tubri-
cating medium to the surfaces of the head
on which said roller bears, the pressure of
the water 1n the operating member being ex-
erted on the weight in said lubricant holder
and thus causing the lubricating medium to
be supplied continually to the bearing sur-
faces for the roller.

“holder to
roller bears.

25. A boring drill provided with a head
having a cutting roller mounted thereon, a |

tubular-shaped operating member connected
to said head for introducing water into the
hole which the roller forms, a lubricant

holder arranged inside of said operating

member and connected to the head for con- "0

taining a lubricating
sald holder, weights
holder and actin

in the upper eng

medium, a plunger in
arranged inélidl;ngf the
on said plunger, a plug
_ of sald holder provided
with perforations that permit the water on
the operating member to exert pressure on
sald weights and plunger, and means for
permittin% the lubricating medium in said
ubricate the surfaces on which the

26. A boring drill provided with g head,

a spindle on said head, an approximately
frusto-conical-shaped roller
spindle and having its base arranged par-
allel to a flat angularly disposed surface on
the head, a washer inferposed between sajid
head and roller and provided with. grooves
that communicate with grooves on the ex-
terior of said spindle, a hollow operating
member connected to said head for intro.
ducing water into the hole which the roller
forms, and a lubricant-holder carried by the
head and projecting upwardly into said op-
erating member, said head having a duct
which leads from said lubricant-holder to
the grooves on said spindle so that the water
1n sald operating member which exerts pres-
sure on the lubricating medium in said
holder will force said lubricating medium
continually through the distributing ducts
in said head and the grooves in said washer.
217. In a boring drill, a head, a stationary
spindle on said head, a roller loosely mount-
ed on said spindle and covering the end
thereof so that it will form a round hole of
greater diameter than said head, and fric-

tion rollers interposed between the roller

and the end of the spindle.
28. A drill comprising a head, an approxi-

~mately frusto-conical-shaped roller mount-

en on said head, a washer interposed between
sald head and the base end of said roller,
grooves 1n said washer, and means for caus-
Ing a lubricating substance to travel through
saxd grooves so as to lubricate the surfaces
of the head and roller bhetween which the

washer is arranged.

29. A drill comprising a head, a spindle
on said head, an approximately frusto-coni-
cal-shaped roller mounted on said spindle, a
washer 1nterposed between the head and the
base end of said roller, and a lubricant-
holder on said head, said head spindle and
washer being provided with grooves for per-
mitting the lubricant to flow over the sur-
taces on the head with which the roller con-
tacts. ~

30. A boring drill comprising a head pro-
vided with a rotatable cutting device, a tu-
bular-shaped operating member connected

mounted on said -
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to said head for introducing water into the
hole being formed, a lubricant-holder ar-
ranged inside of said tubular-shaped mem-
ber for containing a lubricating medium for
said cutting device, and means for- permit-
ting the water in said member to exert pres-
sure on the lubricating medium in said
holder. . |

31. A boring drill comprising a head pro-
vided with a rotatable cutting device, a.tu-
bular-shaped operating member connected to
said head for introducing water into the hole

being formed, a lubricant-holder arranged

inside of said tubular-shaped member for |

959,539

| containing a lubricating medium for said

cutting device, and a closure for said holder
provided with an opening which permits the
water in said tubular-shaped member to ex-

ert pressure on the lubricating medium in

said holder. _ _
In testimony whereof I hereunto affix my

signature in the presence of two witnesses,
this 10th day of March 1909.

HOWARD R. HUGHES.

Witnesses:
WerLrs L. CHURCH,

E. C. OweN.
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