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~ No. 930,430.

STEPHENS, a. subject of the King of Great |
- Britain, residing at Carn Brea, Cornwall,
England, have invented new and useful Im-
provements in or Connected with Percus-

on

To all whom it 'may_'cmcem: |

'WILLIAM CHARLES STEPHENS, OF CORNWALL, ENGLAND.

' PERCUSSIVE ROCK-DRILL.

_. Specification of Letters Patent.
- Applicéﬁon filed Ailgus_i:_l,leOB_.' Seri_al'No. 446,449,

Patented Aug. 10, 1909.

- sive Rock-Drills, of which the following is
 a speectfication. S T
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My _ . _
drills of the hammer type and to that class

~ of such drill wherein the feed motion is au- |
- tomatically effected by air pressure, the chief
object of my invention being to construct’
a drill of this class which is considerably
shorter than drills of the same class as here-
- tofore constructed and wherein the feed cyl-

inder has been arranged behind and in aline-
ment with the hammer cylinder, the advan-

“tages of a short drill being not only that the
drill may be worked in more cramped and:
- narrow places or galleries than the longer

class of drill but that a relatively long hole

- can be bored by means of a single drill bit
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and without the necessity for moving the
support or fixing for thedrill. =~ —
' the feed cyl-
inder instead of being arranged behind and
- 1n alinement with the hammer cylinder is
‘arranged parallel or side by side with the
~same and preferably beneath it, the said feed
~ cylinder being adapted to slide upon a suit-

According to my invention

able cradle to which is also anchored or se-

~ cured the rod of the piston within the feed
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eylinder. = -

- To’enable my invention to be fully under-
stood I will describe it by reference to the
- accompanying drawing, in which:—
~ Figure 1 is a longitudinal sectional eleva-
tion of a percussive rock-drill constructed
according to this invention and adapted. to
- carry a hollow drill for the supply of water
‘to the bore-hole. . Fig. 2 1s a sectional plan,
and Fig. 3 a sectional side elevation thereof.

Figs. 4 and 5 are respectively a front-end

view and a rear end sectional view of the
~drill. - Fig. 6 is a section on the line 6—8 .
Fig. 2, and Fig. 7 is 2 section on the line

- 7—1, Fig. 4. Fig. 8 is a section on the line

8—8, Fig. 2 and Figs. 9 and %0 are respec-
tively sections on the lines 9-—9 and 10—10

- Fig. 8. Fig. 11 is a similar view to Fig.
- 10 showing a different position of the parts.

00

Fig. 12 is a section on the line 12—12, Fig. .
-1 and. Fig. 13 is an enlarged section on the
line 13—13, Fig. 2. Fig. 14 is a plan of the _
‘cradle detached. Figs, 15 and 16 are views | tions A2, A% formed on the si

invention relates to” percussive rock

- UNITED STATES PATENT OFFICE.

' e - _at;rig}?t angles of a tool for removing the
- Be 1t known that I, WiLpiam Cmarues | drill bit from its holder. - _

e 1s the main or hammer cylinder, b the

‘piston thereof, and ¢ the valve for controlling
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the supply of motive fluid to the said piston

| from the passage ¢’ all of which parts are
| of usual construction. ' o

d 15 the feed 'cylinder arranged parallel
with the cylinder ¢ and preferably beneath
it and e 1is the cradle upon which the cylinder
d 1s adapted to slide in guides¢’, ¢’.

~ f is the piston of the feed cylinder the rod
J7 of which is anchored or secured to a
| bracket f% on the back of the cradle. - This
piston may be of any suitable type but is
advantageously of the type wherein the
piston rings

pressure fluid acts behind the
to hold them in close contact with the sur-
face of the cylinder to prevent.leakage, as

‘shown clearly in Fig. 1. The motive fluid
1s admitted in front of the piston 7 through
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a' port f* from a distributing tap or cock - '

“hereinafter deseribed, so that the pressure

acting against the said piston-and the front

| of the feed cylinder serves to push the said

80

cylinder together with the hammer cylinder

forward.

the support g for carrying the drill but is

made movable thereon so that when the

temporarily released therefrom to allow of

1ts being pushed forward upon the said sup-

port to permit of the cylinders again being
fed forward in the cradle to increase the

~depth of the hole being drilled. It will thus
be understood that a hole may be drilled the -

length of which is practically twice as great
as ‘the amount of movement provided for in
the. cradle, and this without changing the
| drilt bit, as during the time that the cradle
1s being pushed forward, as hereinbefore de-
scribed, the drill bit will be bearing against

‘the back of the hole and so prevent the cyl-
| inders from being pushed forward with the -
| | 106

cradle, . -

* . Any suitable I:me-ans Iin”ay be _'provide(hl for

locking the cradle e to its support ¢. In

practice I find 1t advantageous to provide in
conjunction with the cradle guides ¢’, ¢’ a
110

bolt A having a serrated or notched head 4’

which engages with corres({)tmding serra-

e Seadle ¢ is not permanently fixed to

85

‘hammer and feed cylinders have been moved
forward to an extent which is limited by the

length of the cradle, the said cradle, which
| 15 normally locked to its support may be

90
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e of the cradle >
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inner groove, holes # being

“as shown, cleaﬂy in Fig. _14,' the said bolt, |

when tightened up, locking the cradle ¢ and
support g together. The bolt 4 has arranged

in conjunction with it a spring 4, the normal
tendency of which is to disengage the ser-.

rated head A" from the cradle serrations A

when the tightening nut ¢" is released, in

order to obviate the necessity for moving the
bolt by hand, and the tightening bolt 4 and
nut ¢° are provided with a quick thread so
that a slight turn of the said nut will be
sufficient to allow of the disengagement.

The cradle support ¢ is advantageously

formed with a conical base ¢’ which fits into

~a correspondingly shaped socket 7 on the

bracket j° by means of which the drill is
carried on the usual supporting bar or stand

/e, this arrangement of cone and socket al- :
lowing of the ready adjustment of the drill. :

“I'he bolster ¢ against which the hammer

piston b operates and which carries the drll ;
bit 7 1s rotated to twist the bit by means of |

g, a series of teeth n around the bol-
ster being engaged by a gear wheel 2’ mount-

oearing

ed on a telescopic shaft o, the telescopic sec- |

tions o’, 0® thereof being secured respec-

tively to the said gear wheel #” and to the
bracket f* upon the cradle ¢ so that the shaft
o will extend as the feed proceeds. The two
sections of the telescopic shaft are connect-

ed together in such a manner that while
capable of moving longitudinally there is
no relative motion of rotation between them.

In the drawings this is effected by a key o®

- ’ ’ ¥y ] COV_W nt
on theqpa;t- 0" engaging a key-way o* in the
part ¢°. ‘The portion o of the shaft o car-
ried by the cradle e is provided with a

handle or lever p for imparting rotary mo-

‘tion as the drilling proceeds.

For supplying water to the liolléw drill m

1 advantageously provide the following ar- .
rangement, that 1s to say, around the bolster

¢ within the head.a” I form a recess ¢ 'into
which the ‘water is delivered through a pas-
sage # trom the distributing tap or cock
herematter described. In the said groove
or channel ¢ I arrange a ring s grooved on
1ts inner and outer surfaces, the said grooves

being connected by holes s’ .so that water

passing from the passage 7 flows around the
outer groove and through the holes s’ to the
provided in the
bolster so that the water can then flow into
the central hole # communicating with the
bit m. The ring s is located between two
pieces of packing u, 4 a packing gland «’
also entering the recess ¢ to.maintain the

~said packings tight around the bolster. «

GO
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1¢ a groove formed in the head ¢’ and open

to-the air by holes »’, ¥” so that any leakage
of water past the packings u, » can escape.
The chamber ¢? in the head ¢’ in which the
teeth n on the bolster are located is also pro-
vided with a piece of packing w and metal

washer w” to prevent access of any water.

930,430

~For controlling the supply of pressure
flud to the main piston and feed piston and
of water to the drill bit 7 I employ a single

tap or cock  having inlets 2’ and a® for the

supply of the pressure fluid and water re-
spectively. The plug 2* of the cock is
formed with recesses #* and «°, the recess

' being designed to connect the inlet @’ with

the port ¢ which is formed in one with the
ports ¢” and f* for supplying the main and
feed cylinders while the recess @° 1s designed
to bring the inlet #* into comimunication
with the passage » to the drill bit m. The
recess @° 1s so arranged relatively with the
recess @* that when the plug «* is turned
slightly, when starting the drill, the water
supply is first effected, the water passing to
the cutting edges of the bit before the drill
commences to work, and thus insuring the

free flow of water taking place before strik- ;

g the rock to-be drilled so that cut portions
of rock are prevented from choking the hole
i the bit. By further rotation of the plug
z* the pressure fluid is then admitted to the
cylinders ¢ and ¢ and the drill then com-

- mences to operate the water being full on.
- 111t 1s found that the water supply is excess-
1ve | provide a screw valve or regulator a7

1 the inlet 2* so that the supply can be di-
minished. To prevent water leaking around
the drill shank within the drill holder por-
tion of the bolster, I provide a conical hole
m” 1n the said holder, and I form the said
bit with a correspondingly shaped shank m?,
which when jammed back into the hole m/,
makes a water tight joint. For the extrac-
tion of this form of drill bit from the
holder, I efmploy a collar m?* on the drill bit,

| and I einploy a forked wedge m* Figs. 15

and 16, which is placed between the said col-
lar, and the nose of the drill holder the fork
embracing the drill shank. By a simple tap

with a hammer' the wedge forces the collar

away from the drill holder, and so extracis
the drill bit.

- Although I have described the tap @ 1n

combination with my improved drill, the ar-
rangement for preventing leakage between
the bit and its holder and the means for ex-
tracting the bit from the holder I make no
claim to these in this specification as they
form the subject of another application of
even date herewith Serial No. 446.450.

1 sometimes apply to the rear end of the
hammer cylinder a clip 2 which embraces
either the rod of the feed piston, or the por-

tion o of the telescopic shaft o, in the draw-

ings it is shown embracing the latter, the
chief function of this clip being to support

~the weight of the cylinder @ to prevent its
sliding through the cradle ¢ when changing

bits while boring holes at angles below or
above the horizontal, and thus obviating the

necessity for the operatér to hold up the
| weight of the machine when changing the
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930,480

- drill -bit,- or pointing the drill to the various

10

15

20 _ _
~as described. '
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a piston In said

~angles; 2" is a serew for gripping the jaws of
the clip on the rod 0% The said clip also

acts as a brake when boring down holes in

soft rock, to prevent too rapid feeding under
these condations. - .
- Having now particularly described and

ascertained the nature of my said invention

and in what manner the same 1s to be per-
formed, I declare that what I claim 1s:—
‘1. In a rock drill, the combination with
the hammer and feed cylinders arranged
side by .side, a cradle having a sliding en-
gagement with the feed cylinder and pro-

vided with lateral serrated portions, and
a piston in the feed cylinder operatively

connected with the cradle, of a support for
the cradle provided with clamping devices
having serrated portions for engaging the
serrated portions of the cradle, substantially

2. In a rock drill,

by side, a cradle having a sliding engage-

ment with the feed cylinder, and provided

with lateral clamg engaging portions, and
e

connected with the cradle, of a supporting
bar, a bracket provided with a clamp for
engaging the supporting bar, and a ver-

- tically disposed downwardly tapered socket,

- 85

a cradle support, located beneath the cradle,
and provided with a tapered base pivotally

engaging said socket, means for securing
sald cradle support and bracket together,
~and a clamping bolt disposed transversely |-

of the cradle, and secured to said cradle sup-

port, said bolt being provided with clamp-
. 1ng means for adjustably engaging the lat-
- 40

eral portions of the cradle, substantially as
described. o - "

‘3. In a rock drill, the combination with

~ the hammer and feed cylinders arranged

- 43

side by side, a cradle having a sliding en-
gagement with the feed cylinders, and pro-.

engaging portions,

vided with lateral CIamf TBARING
feed cylinder opera-

and a piston in sald

‘tively connected with the cradle, of a sup-

- porting bar, a bracket provided with a

50

clamp for engaging the supporting bar, and |
a vertically disposed downwardly tapered

- | _ 11, the jcombination ‘with
‘the hammer and feed cylindersarranged side

ed cylinder, operatively

i socket, a cradle support, located beneath

the cradle and provided with a tapered base

pivotally engaging said socket, means for
securing sald cradle support and bracket
together, a clamping bolt extending through

said cradle support, transversely of the

“cradle, and having serrated clamping means

tially as described.

for engaging serrated portions of the cradle,
and a spring connected with said bolt and
normally tending to disengage the serrated

portions of said bolt and cradle, substan-

1 4.1In a rock'drill,'-'the c-ombinati.oi_l_ 'With

the drill cylinder and feed cylinder arranged
side by side, the drill cylinder being pro-
vided with a rotatable drill support, a
cradle supporting said cylinders and having

a sliding engagement therewith and a piston .
in sald feed cylinder operatively connected

with said cradle, a rotatable sleeve carried

by the drill ¢ylinder, and operatively con-

nected with the drill ‘support for rotatin
the same, a rotatable shaft secured to said

‘cradle connected to said sleeve for rotation

therewith and having a longitudinal slid-

ing engagement with said sleeve, and oper-

.55 '
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ative mechanism for rotating said shaft, sub-
| stantially as described. -

5. In a rock drill, the combination with

80

the drill cylinder and feed cylinder ar-
ranged side by side, the drill cylinder being
~provided with a rotatable drill support, a

cradle supporting said cylinders and hav-
‘g a shding engagement therewith and a

piston in said feed cylinder operatively con-

nected with said cradle, a rotatable sleeve

80

carried by the drill ecylinder, and operatively |

connected with the drill support for rotatin

‘the same, a rotatable shaft secured to said
cradle connected to said sleeve for rotation
| therewith and having a longitudinal slid-

ing engagement with said sleeve, means for
rotating said shaft and an adjustable fric-

“tion clamp secured to the cylinders, and fric-
tionally engaging the said shaft, substan-

tially as descrlbea. ' S o
. WILLIAM CHARLES STEPHENS.
Witnesses: L '

Howarp Fox,
W. H. DanNiELL.
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