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"ROCK DRILL
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This invention rehtes to 1mpr0vements in
rock drills.

Cne of the primary objects of the present
invention is to provide a rock drill structure
5 having an improved connection between the
drill stem and the hammer whereby entrance
> sand and cuttings between the hammer
and an encasing collar will be prevented, a
single paphmﬂ’ only being employed for
establishing this connection.

Another 1important object of the invention
1s to. plovlde means whereby the collar sur-
rounding the drill hammer may be coupled
with the drill head or cutter for dllect rota-
tion of the head.

Still another object of the lnventmn 1s to
provide a rock drill structure in which wash
liguid will be permitted to escape between
the cenfronting faces of the hammer cams to
flow down ab'out she stem connecting the drill
or cutter head with the cluteh keeping the
surrounding collar Iubricated and fl ee Ol
grit.

A further object of the invention is to
provide a rock dull of a character whereby

sasy replacement of the hammer cams may
L}('_» eﬁuCtEd o

A still further object 18 to prowde a rock
drill structure in which additional hammer
sections may be readily attached to the
hammer as desired.

The invention will be best understood from
o consideration of the following detailed de-
scription talken in connection with the ACCOM-
panving drawing forming part of this speci-
fication, with the understap ding, however,
that the invention is not confined to any strict
contormi ty with the showing of the drawing
but may be changed or modified so long as
such changes o modlﬁcatmns mark no ma-
terial r‘lepalture from the salient features of
the invention as expressed in the appended
claims herein. |

In the &rawmﬂ o

Figure 1 is a view in longitudinal section
of the lower half of the tool embodymﬂ' the
present invention. -

Figure 1A 1s a longitudinal sectwnﬂ VleW
of the upper half of the tool. |

Reneweﬂ I}ecember 27, 1932.

I‘wure 9 is a transverse sectlona,l view
taken upon the line 2—2 of Figure 1.

Figure 3 1s a transverse sectlonal vmw
taken upen the line 3—3 of Figure 2.

Figure 4 1S 2 bottom plan view. of the

“cutter head

Referring more particularly to the draw—
ing wherein like numerals of reference indi-
cate corresponding parts throughout the
several views, the numeral 1 mdlca,tes oener-
ally a cutter head which may be of any

approved design, the top of the head being
formed to gzomde a. palr of oppositely -dis-
posed clutch jaws 2 which are formed -about
the tubular shank portion 3 through which

wasn liguid passes for escape through the
discharge apertures 4 in the face of the cutter.

Threadedly attached as at 5 to the shank 3
is a stem 6 which is tubular as shown and

has an enlarged head 7 formed at its oppo-
site end and 1s also interiorly threaded as-at

8 to recelve a threaded portion 9 of:a cam
section 10. Associated with the cam section
10 is a similarly formed cam section 11 ‘the

opposed faces of the two cam sections bemg

provided with the opposﬂ;ely disposed com-
plementary inclined faces 12 by medns of
which jars are transmitted to the cutter head.

Attached to the cam section 11 by means

‘of the threaded extension 13 1s a hammer sec- =

tion 14, the lower end of which is enlarged
as indicated at 15 and centt ally bored and
threaded to receive the cam section 13. This
haminer section 14 is, of course, tubular :and
is exteriorly square in cross-: .section and at
its upper end 1is reduced and threaded at 16

to receive an enlarged end of a stmilarly

formed hammer section or it may receive a

cup washer carrying collar 17, the, washer 18
constituting a packing.

The upper or head end of the ciitter stem

6 extends into a sleeve 19, constituting one

section of a tubular drll stem the interior

‘of which adjacent the lower end is enlarged
‘to receive the head 7 of the cutter head stem

and to form the shoulder 20 upon which ‘the

head may rest thus preventing separation -of

the sleeve and stem. This sleeve also houses
the cam sections 10 and 11 and the lower
portion of the lower hammer section 14.
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- to provide a pair of diametrically oppositely
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At its lo'wer. end the sleeve 19 'i's. formed

positioned clutch Jaws 21 which are adapted

to engage the complementary clutch lugs 2,

formed upon the back of the cutter head, _
- then rotating the drill stem to the right, the

when the sleeve is lowered on the stem 6.
~The upper end of the sleeve or tubular
drill shank 19 is interiorly enlarged and

threaded to receive a reduced threaded por-.

tion 22 of a hammer rotating and guiding

collar 23, this collar having the same exterior

diameter as the sleeve and being provided

with a square bore designed to snugly re-

ceive the body of the hammer 14 which is
also square in cross section.

~~ The collar 23 has connected to its other

-~ lar 23. -

20

25

end a sleeve 24 to which is attached a second
collar 25 of the same construction as the col-

- The --number'of

used, 1n ordinary practice two of the collars

and two of the coupling sleeves 24 being

employed with one of the hammer sections 14.
- To the upper end of the uppermost one of
the coupling sleeves 24 is attached the drill

‘stem .26 which runs to the top of the well

30

hole and to which the mechanism employed
tor operating the tool is attached. = =

~In practice rotary motion is applied to the

drill stem composed of parts 26, 25, 24, 23

- and 19, 'which motion causes the inclined

i85

faces.of the cam section 11 to ride up on the
inclined faces of the cam section 10. As
the apices of the teeth of section 11 pass the

“ apices of the teeth on section 10, the hammer
- Bection 14 will fall and impart to the cutter

head which bears against the rock being

- drilled a jarring or hammering as the tooth

40

sections come together. This action causes

- the hammer14 to reciprocate in the drill stem

45

pipe and during this movement the washer
or packing 18 maintains close contact with
the drill pipe 26 and prevents wash.water

from getting between, the hammer and. the
rotating collars 23 and 25. g

" tions 10-and 11 during the operation of the

59

tool and flows down between the stem 6 and

faces free of sand or other abrasive. =~

It 1s to be noted that all of the threads con-
riecting the various sections forming the ham-
mer and the drill stems 6 and drill head 1,

are right hand threads and that the faces of

the cam sections are right hand spirals and

60

will therefore not lock together on a clock-
wise rotation, but will rotate over each other

causing the hammer to lift, in practice, about
two inches twice on each revolution. of the

- drill stem. In actual practice, the whole as-

sembly i1s rotated to the right or clockwise

‘with the clutch members 21 and 22 engaged.

65

Under these circumstances, the hammer will

rcoll'a,'r_s 23 and s.le'éves. 24 em-
- ployed 1s governed by the length of hammer

However, some of the wash liquid escapes-

~ between the confronting faces of the cam sec-" ing apparatus in which the shank of the

1,807,267

not rise and fall, or is, in other words, inopera-
tive. By centering the assembly on the bot-
tom with the bit cutters 4 on the formation to
be drilled or lifting the weight of the drill
stem to disengage the clutches 21 and 2 and

assembly is rotated around the cutter stem 6

and the hammeris operated when the inclined

faces of the cams 11 and 12 pass each other as
heretofore described. The rotation during

the drilling operation is always to the right
or clockwise, and the striking of the blows

and the drag of the cam faces, as well as the

1riction around the stem 6, has a _tendency to

keep the cutters in the formation jumping
ahead in a clockwise rotation, although very
much slower than the rotation of the drill

~stem formed by the parts 19, 28, 24 and 25.
- The rotation of the drill'stem, therefore, has
a tendency to tighten all the joints. In.

actual practice, I find that the cutter head 1
does move clockwise at each blow of the ham-

0

80

85

mer 1f the cutters are properly pitched for-

ward on the cutting edge. If the cutters 4
are straight, they have a tendency to hold
against rotation while the hammer is in op-

eration, but by sloping the cutters from the

90

rear side to the cutting edge, the cutters strike

the formation at an angle from 20° to 30°

- and the movement of the head is, therefore,

constantly - but slowly moved forward or

‘clockwise with the drill stem. The rotation of

the hammer and the stem is continuous and at
about 100 R. P. M., thus striking 200 blows
per minute, if the head 1 were standing still,
but the slow rotation of the head in the same

95
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direction as the stem reduces these blows per

minute in direct proportion to the speeds of
rotation of the head and stem. This is con-
trolled by the forward pitch of the cutting

edge of the cutters, and experiments have

105

shown that with a stem rofation of a 100 '

R. P. M., the cutter head rotation can be had

from nothing to 50 R. P. M. by simply chang-
ing the pitch of the cutter on the cutting edge.

In my former Patent No. 1,697,570, granted

on January 1, 1929, I illustrated a drill-

110

cutter head 1s provided with a clutch tooth

and a tubular drill collar or cutter head stem
1s provided with an upwardly opening clutch

_recess or sockets for the clutch tooth on the
hammer. It will be noted that the

_ ! _ present
construction 1s just the reverse of this, where-
as In my former patent, it was necessary to

1ift the drill stem in order to operatively con-

neét it to the cutter head. TIn the improved
construction which I have now devised, it is
necessary to lower the drill stem 19 in order
to rotatably engage it with the cutter head.
This secures a very greatly improved result,

for the reason that with the present construe-

tion, the whole weight of the drill stem sec-
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tions rests upon the cutter head and urges

this cutter head downward against the forma-
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tion being drilled, whereas 1n my Iormer
patent, the weight of the drill stem had to be
reinoved from the cutter entirely belore the
cutter and the drill stem could be rotatably
engaged with each other. With this constric-
tion also, there was a likelithood of lifting the
cutting head coff of the formation when the
drill stem was lifted or the drill stem had to
be very delicately raised 1n order to stop
the lifting movement just to the point where
the cutting head stili bore against the forma-
tion. In my present construction, it 15 oniy
necessary to lower the tubular drill stem as
far as it will go and the driiler may be certain
that the ciutch faces have under these circum-
stances engaged, and that the whole weight ot
the tubular stem is boine upon the gear weight
and 1s forcing it downward. It will be noted
that when the outer rctatable drill stem 1s
lowered that rotation and force is applied di-
rectly to the cutter head and not through the
stem of the cutter head as m my former
natent. Thus, there is less danger of twisting

L I

or shearing off the stem 6 of the cutter head

5 than it would be it this rotaticnal force were

cormmunicated to the upper portion of the
stem. 'This permits the stem § of the cubter
head and the paris allied therewith to be made

with a greater bore than would otherwise be

- the case as the stem 8 of the cutter head 1s

submitted to less torsional stramn.
From the foregoing description it will be
readily seen that any number of hammer

tions 14 may be appiied to the tool to increase

Y
SL;U

- the weight of the blows imparted to the cutter .

head as necessary; a tight connection is main-

tained between the upper end of the hammer

member 14 and the drill stem pipe by the use
of a single packing which prevents the en-
trance of sand or other matter into the cou-
pling sleeves thus preventing locking or freez-
ing of the hammer guiding and rotating col-
lars 23 and 25 on the hammer member and the
cam members 10 and 11 connecting the lower
portion of the hammer member 14 with the
cutter head. Stem 6 may be readily removed
for examination or replacement. '

1t is to be understeod that where only one

length of hammer section 14 is used the pael{;
ing formed with the parts 17 and 18 1s placed
on the upper end of this section, but that ad-

ditional hammer sections may be used if de-

sired, as previously stated, but that in this
case, the packing 17 and 18 is removed from
he upper.end of the lower hammer section
and replaced at the upper end of the upper
section so as to render as easy as posslble
any possible water with attendant sand ana
or1t downward between the hammer section
and the guiding collars 25 and 23, for n-
stance, as the hammer section. The packing,

ag illustrated in Figure 1* constitutes a cup

carrying collar 17, the lower end of which 1s
outwardly flanged. Resting upon this out-
ward flange and bearing against the inner

face of the section 26 is the cup 17 and hold-
ing this cup in place upon the flange 1s an
intermediate annular member 17¢ having
screw threaded engagement with the collar 17
which, when 1t 1s turned home, urges the up-
wardly extending portion of the cup outward
against the inner face of the section 26. 1t

is also pointed out that the sleeves 19 and 24

and the collars 23 and 25 have uniform exte-
rior diameters. This is secured by reducing
the exterior diameters of the coliars 25 and 23
=0 that they fit interiorly of the sleeves. In
ail other drilling apparatus of the same char-
acter as mine known to me, these connecting
collars which connect the sleeves of the driil
stems have been larger in diameter than the
ceves themselves so that the exterior diame-

ter of the drill stem has not been unitform
throughout practicaliy its entire extent.

Having thus described my 1nvention, what

1 claim 18—

- 1. In arock drill, a cutter head, a stem car-
ried thereby, a sleeve receiving in one end

one end of said stem, means permitting lim-

ited longitudinal movement of the sleeve
upon the stem and relative rotary movement
therebetween, a hammer member, the stem
and hammer member having coacting cam
iaces, a collar surrounding said hammer hav-
1ng movement longitudinally thereof but pre-

vented from rotating thereabout, means for .

coupling said collar with a drill stem, and
means whereby upon movement of said sleeve
in one direction upon the first mentioned
stem a coupling of the sleeve and cutter head
may be effected. ' .

2. In a rock drill a centraﬂy.bomd cutter

head, a tubular stem connected with the head
and having a head formed upon its outer

end, a sleeve receiving said stem head in one
end thereoi, cam elements having confront-

ing cam faces and housed within said sleeve,
one thereof having connection with sgaid
stem head, a hammer comprising an elon-
gated tubular member connected at one end
to the other of said cam members and of
polygonal cross-sectional design, a casing en-
closing sald hammer and connected at one
end to said sleeve, collars connected with said
casing having polygonal bores therethrough
for snugly receiving the hammer, packing

detachably secured to the other end of said
“hammer member and adapted to engage the

wall of a drill stem pipe connected with said
casing, clutch jaws formed upon the back of
sald cutter head, and coacting clutch jaws
formed upon the lower end of said sieeve.

- 3. A rock drill comprising a cutter head
having a central passage therethrough, a

tubular stem detachably connected at one
end with the head and having its other end
enlarged to form a head, a sleeve receiving
the said other end of the stem and cut away
to provide a shoeulder limiting the movement
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of the stem head therem 0pposed tubular

cam faced members housed with toothed con-
nected members of tubular formation and
housed within said sleeve, one of the mem-
bers being detachably connﬂcted with the
stem head a hammer comprising an elon-
cgated ‘member enlarged - at one end and
formed for connectmn with the other of said
cam members, the intermediate portion of
sald hammer bemﬂ of square cross-section,
coupling sleeves encasing said hammer mem-
ber, guiding collars ‘having square bores
therethrou@h for the passage of said hammer

‘member and connecting said coupling sleeves,
one of said coupling sleeves being connected
with said first mentioned sleeve means for

connecting the coupling sleeve with a drill
stem pipe, and packing removably. attached

to the other end of said hammer and formed_

to position in the drill stem pipe.

4. A rock drill comprising a cutter he a,d_

having a central passage therethrough, a tu-

'_ buhr stem detachably connectbd at one end

with the head and having its other end en-
larged to form a head, a sleeve receiving the
sald other end of the stem and cut away to

~ provide a shoulder limiting the mmrfen“ent of
- the stem head therein, a pair of cam faced

coacting tubular cam members housed within

said Sleeve one oi the members being detach-
ably connectﬁd with the stem head, a  hammer
~comprising an - elongated member enlarged'
at one end and formed for connection with

the other of said cam members, the interme-

diate portion of said hammer being of square

ross-section, coupling sleeves encasing said
oniding collars. lwavmw'
square bores therel,hrov gh for the passage of
sald  hammer member- and connecting “said

coupling sleeves, one of said coupling Sleeves

 being connected with said first mentioned

45
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55

Sleefe, means for connecting the coupling
~ sleeve with a drill stem pipe, packmg remov-
ably attached to the other end of said ham-

mer and formed to position in the drill stem

pipe, and means Whereby upon the shifting

of the first mentioned sleeve toward the CLL.,.-
ter head connection between the Lead and the
sleeve may be effected.

5. A drllhno mechanism mcludmcr a tubu-
lar drill stem. a cutter head, a stem ** herefor
having s! 1{;11110' rotative engagement with the
driil stem means dlprS{)d within the drill
stem for causing blows to be 1m1131'ted to the
cutting head s .:,tem and imeans enowmﬂ the

drill stem dlrecth? with the cutting hemd_

when the drill stem is lowered m to enwacre-

- ment with the cutter head.

60
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6. A drilling mechani 1S 1ncludmo' a tu-

bular rotatable drill stem, a cutting head dis-
posed below the lower end of Lhe drill stem

and having a stem extending upward within
the drill stem and having shdmo rotative en-

oagement with the drill stem means disposed

within the dmll stem for ca.,usmg blows to be

'1,39'7,267.'. |

1mparted to the cuttmg head stem when the
drill stem is rotated, and clutch means be-
tween the drill stem and the cutting head

whereby to directly connect the cuttmg head
with the drill stem when the drill sfem is
lowered downward and rests upon the cut-

tmﬂ' nead.

. A drilling mechanism 1ncludm q tubu-'
lar rotatable ch111 stem, a cutting head dis-

posed below the drill stem and 11&V1110' a stem

extending upwardly within the drill stem

and havmcr. sliding rotative engagement
therewith, the upper “end of the cuttmcr head
scem carrying a cam member, a hammer sec-

tion disposed within the tubular drill stem 8
and freely movable vertically therein but ro-.

tatable therewith, the lower end of the ham-
mer section cauymw a cam member confront-

ing the cam member on the cutting head stem

whes ‘eby when the drill stem is rotated the
hammcr will cause blows to be 1mparbed to
the drill stem, the upper face of the cutting

'head and th_e lo**'er end of the driil stem hav-
ing coacting clutch members whereby when

the drill Stem is lowered upon the cuttmﬂ'
head the cutting head will mtate Wlth the
drill stem - S

8. A drilling = ppa**atus mcludmcr an outer
tubular rotatable drill stem, a cuttmn* head
having downwardly e:{tﬂndmw teeth ha,vmn

_ inclined under fa ces, the cuttmcr head ha,vmﬂ'

an upwardly ex ndmg stem, the upper end
of which carries a cam por‘tlo-n formed with

a. piurality of inclined cam faces inclined all

1n the same direction, a hammer section hav-
ing downwardly facmo cam faces confront-

Vmg and coactmg with the first named cam

taces, the stem of the cutting head and its

“cam portion being freely revoluble and recip-
‘rocable within the tubular drill stem,

the
hammer section having rotative eng acﬂement

wuh the tubular drill stem. -
9. A drilling apparatus mcludmg an outer

tubular rotatable drill stem, a cutting head

disposed below the drill stem and hzwmfr

~downwardy extending radial teeth, the teeth

upon one face being vertical and on the rear

face being mclmﬂd downward and toward

the lower edcres of the teeth, the cutting head

having an upwamly extendmﬂ' stem dlsposed |

within the dril! stem, the upper end of the
cutting edge stem havmf‘* a cam- portion
formed Wltn a plurality of 111011119(:1 cam faces
inclined all in the same direction, 2 hammer
section having downwar dly f‘tcmm cam faces

confronting “and coacting with . the first

named cam faces the stem cutting head and
1ts cam- portion beino freely revoluble and
reclprocable in the tubular drill stem, the
hammer section having rotative enoaﬂement
with the tubular drill stem. |
In testlmony WhGI’GOI I aflix my swna,ture
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