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Application filed January 19, 1809, Serial Mo,

1o all whom it may concern: ‘ - )

Be it known that we, Epwin M. Mackm
and Percrvar F, Dovrr, both residing at
Franklin, Venango county, Pennsylvania,
the former being a citizen of the United
States and the latter a citizen of the Do-
minion of Canada, have invented certain
Dew and useful ¥mprovements in Rock-
Drills, of which the following is.a specifica-
tion, :

Our invention relates to rock drills and
the object thereof is to provide novel and

efficient means incorporated therein for sup-.

plying water or air and water to the drill

steel, the fluid ‘being  discharged through

such drill steel for several purposes as for
instance to thoroughly clean the hole of cut-
tings, to keep the cutting end of the steel
cool thereby enabling it to retain its temper
and so keep its cutting edges in condition
for-effective work, to increase the drilling or
cutting power of the machine by enabling
the cutting end of the steel to strike on a
clean fresh surface at each blow, to keep
the hole free. from “mud” thereby making
the rotative effort easier and so increasing
the speed of the machine, and also to pre-
vent dust or grit from the drilling mixing

© with the air which the operators have to
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breathe, thereby saving them from the ‘dan-
ger of contracting what is known as “min-
ers’ phthisis”. Tn ‘practice we provide for
both an intermittent fluid service or g con-
tinuous fluid service and also provide for the
mixture of the fluids referred to or the use
of either ‘one of such fluids although it is
preferred to'employ water either alone or
mixed with air -except where the supply is
scarce in which évent air alone may be em-’
ployed. - :

In the preferred embodiment of our in-

‘vention as herein shown, the. constiuction

and arrangement is such that the rock drill-
ing mechanism forms a cobperative part of
the fluid service and serves substantially as

‘a2 pump in pumping the fluid throngh the

drilling mechanism and through the drill
steel tQ the hole in which such steel is per-
forming its work. The various features of
novelty and utility in our construction will
be ‘gpparent from the- description herein-
after given.. _ : )

In the drawings Figure 1 is a central lon-
gitudinal section of a rock drill embodying

Specification of Letters Patent.

central bore within

ROCK-DRILI.

473,150, '
our invention; F ig. 2 a front elevation
thereof ; Fig. 8 a section on the irregular line
3—3 of Fig. 1; Fig. 4 an elevation of the
rear portion of the drill piston and a part
of the rifle bar, the same being on a larger
scale than the preceding figures; Fig. 5 a
cross-section on the line 5—5 of Fig. 4 Fig.
6 a side elevation of one of the packing
rings; Fig. 7 an edge elevation of such pack-
Ing ring with a portion thereof broken
away; and Fig. 8 a detail of 3 modification,

Referring to the present embodiment of
our invention as illustrated in the drawings,
the rock drill elements are for the most part
of the usual and well-known construction so
that it will be necessary to refer only to
those parts-thereof which are directly con-
cerned or affected by the'incorporatm’g of
our invention therein. .

Referring to Fig. 1 the cylinder 1-is pro-
vided with the usual piston chamber within
which reciprocates the piston 2 having at

its front end the piston rod or chuck rod 8

carrying at its outer end a chuck 4 contain-
ing a suitable bushing 5.  As usual the rear
end of the piston is provided with a central
bore 6 to receive the rifle or rotating bar 7
adapted to codperate with the rifle bar nut 8
screwing into a counterbore in said central
bore ‘or chamber 6 of the piston. The ex-
treme rear end of the piston is provided
with suitable packing—in the present in-
stance a cup- leather packing 9 being em-
ployed together with a packing retainer 10
screwing upon the reduced diameter of the
rifle bar nut as clearly indicated in Fig. 4.
The rifle bar codperates in the usual manner
with- a thrust ring 11
ratchet slip ring 19, said latter parts being
held in place by means of the upper or back-
head 13. This back-head is provided with a
which is->a}rranged flex-

ible packing 14 for packing an’ extension of

the rifle bar as hereinafter explained, such

packing being provided with an adjusting
ring 15 screwing into said bore. At the
extreme rear end of the back-head and in

‘communication: ‘with said bore.is formed a

chamber 16 by means of a cap 17. - The
back-head 13 is provided with a supply pas-
sage 18 communicating with the chamber
16 for supplying the flnid through a suit-
able inlet pipe 19 to the drill steel in the

- manner hereinafter described and the cylin-

and also the usual
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der is provided with the usual - operating
ports'andpasSageS_QO for admitting and re-
leasing the operating fluid to and from op-
posite ends of the pis
reciprocating the same, ‘such passages being
controlled by the main valve 21 which is.op-
erated by the rocker 22 in the usual and
well-known manner. L _

The piston rod or chuck rod 3 ig provided
with a central fluid passage 23 adapted to
communicate
sponding central passage 924 in the drill steel
95. As shown in Fig. 1 suitable packing 26
is arranged at the rear end of the drill steel
and interposed between the bushing -5 and
the bottom of the socket formed in the front
end of the chuck rod.. The piston 2 is pro-

" yided toward its front with a packing 27

20

which in pFactice is a piston ring of leather.
Between the rifle bar and the inner walls of
the chamber 6 is interposed a suitable pack-

"ing 28 which by reason of the peculiar for-
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_ mitted from the supply pipe
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. taining ring

- provided with a fluid ps

mation of the-rifle bar is correspondingly
fluted or rifed. - This packing-is of the cu
leather type and as indicated 1n the enlarge
view, Fig. 4, the same 18 provided with a re-
ing 29.  This packing 28 is adapted
to permit the fluid admitted back of the
piston to.pass by it between the rifle bar and
the walls of the chamber 6 and to enter the
front end of such chamber when the pressure
thevoin is less than the pressure behind the
piston, but to prevent the flow of fluid in
the opposite direction. :
In the present instance the tifle bar has a
rearward extension 30 which extends into
the central bore in the back-head 13 which
extension as well as the entire ifle bar is
ssage 31, This ex-
tension. of the rifle bar is packed by means
of the packing 14 hereinbefore referred to.

Likewise the ratchet ring 11 may be pro-

vided with suitable packing 32 to prevent
Jeakage at its periphery.

For an intermittent service of water and
air, water under suitable pressure is ad-

any suitable valve mechanism not shown)
to the chamber 16 from whence the water

‘will flow through the passage 31 in the rifle

bar to the rifle bar chamber 6, thence
through the passage 23 in the chuck rod
and through the passage 24 to the front end

. of the drill steel. Thus a communication
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is established for the passage of the fluid un-
der pressure from the fluid passage 18 in
the back-head to the front end of the drill
steel, the working parts of the drill through
which the fluid passes being adequately and
efficiently packed for the prevention of leak-
age of the fluid. . ‘

When the drill is in operation and with
the water under pressure admitted to the
back-head in the manner already explained,

ton for the purpose of |

and inasmuch as

at its front end with ‘a corre-.

_the -force to clean the hole.

19 (through

065,474

thie size of the chamber 6 in front of the rifle

bar will be .increased . upon the outward
stroke of the piston and the size of the fluid
ports is such that such space will be increased
faster than the fluid can fill it. * As a result
the pressure in the chamber 6 will be reduced
the inner or rear end of the
piston chamber is filled -with the operating
fluid under a greater pressure than the re-
duced pressure in the chamber 6,a portion of

‘the former pressure will pass by the packing

98 which acts as a sort of a check-valve per-
mitting - such pressure to pass forwardly
along the walls of the chamber 6, but pre-
venting the return thereof, Thereupen on
the inward stroke of the piston, the chamber
space in front of the rifle bar will be de-
creased and the pressure of the fluid therein
will be increased by the continued rearward
movement of the piston in the regular opera-
tion of the drill.
is w mixture of water and air inasmuch as
the operating fluid of the drill is usually air,
will be expelled forcibly through the pas-

sages 23 and 24 to the front end of the drill

steel 25 and into the hole in which the steel
is drilling, thereby cleaning out’ such hole
with the attendant advantages hereinbefore
recited. ’

For continuous water
action will be the same, only instead of water
alone being allowed to enter the supply pas-

sage 18, the greater portion of the fluid will

be air, only enough water being mixed with
it to prevent dust while the air will supply

" This method 1s
to be used where the supply of water is
scarce. .

By preference the packing ring 27 is made
in two pieces as detailed in Figs. 6 and 7,
such packing comprising the leather packing
proper 27 which 1s kept in_contact with the
inner walls of the piston chamber by a cir-
cular steel spring 27, which construction of
ring efficiently seals against leakage while
on account of its absorbent qualities the
leather becomes saturated with oil and so
acts as a distributer of lubrication along its
path in the cylinder 1. o

The construction and arrangement de-
seribed as well as the freedom of ‘the pas-
sages to the drill steel are such that no ap-
preciable or detrimental back pressure is cre-
ated in practice but if desired a check valve

As a result the fluid which

and air service, the
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might be interposed at’ any suitable point as

for instance in the supply passage—as shown
in the modification Fig. 8, wherein the check
valve 29 is of ball type. However, where
the working is in material or soil where
there is possibility of the hole in the drill
stee]l becoming plugged up with cuttings
notwithstanding  the flow. of - fluid there-
through, it is preferable to-omit the check
valve in order to prevent accumulation of
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-enter the rifle bar chamber but
flow in'the opposite
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pressure in the rifle bar chamber which
would eventually stop the machine and pos-_
sibly burst the packings.
Ve claim: . o

.L In a rock drill, the combination of a
cylinder having a piston ehamber, a piston
therein having at one end a bore forming a
rifle bar chamber, a rifle bar o erating there-

in, the piston being provided with a longi.

tudinal passage for fluid, -and feans for

permitting the working fluid to enter said
bassage ‘from the piston chamber but pre-
venting the flow in the opposite direction, -

2. In a rock drill, the combination of g
cylinder having a piston chamber, a piston
therein having at one end a bore forming a

‘rifie bar chamber, a rifie bar therein, the

piston being provided with & passage for
#iid,. packing between such bar and piston
permitting passage of pressure fluid from the |
piston chamber to the rifie bar chamber and to
the passage in the piston but Preventing flow
in the opposite dirvection, whereby the move-

nent of the piston will cause forcible ejec--
tion of fluid at the front end of the dri]l.

3. In a rock drill, the combination of a’
cylinder having a piston_chamber, a piston

therein having at one end a bore forming a

rifle bar chamber, a rifle bar therein, said
bar and piston’ having communicating fluid
bassages adapted to communicate with a
source of fluid, and means for bermitting the

pressure fluid from the pistenn chamber to
preventing
direction.

4. In a rock drill, the combination of a
cylinder having a piston chamber, a piston
therein having at one end g bore forming s

rifle bar chamber, a rifle bar therdin, said

8
bar and piston having crmyunicating quid
bassages adapted to communicate with g

source of fluid, and a fluted cup packing in-
terposed between the rifle bar and the piston.
5. In a rock drill, the combination of g
c¢ylinder having a piston_chamber, a piston
therein having at one end a bore forming a
rifle bar chamber, a rifle bar' therein, said
bar and piston having communicating fluid
passages adapted to communicate with a
source of fluid, a fluted cup packing inter-
posed between ‘the rifle bar and the piston,
and a retaining ring 29 for. such packing.
6. In a rock drill, the combination of a
cylinder having a piston chamber, a piston
therein having at one end a bore forming »
rifle bar chamber, a rifle bar therein, said
bar and piston having communicating fluid
bassages adapted to communicate with a
source of fluid, a fluted cup packing inter-

posed between the rifle bar and the piston, a

thrust ring 11 for the rear end of said rifle
bar and packing 32 to prevent leakage,

7. In a rock drill, the combination of a

cylinder having a piston chamber, a piston
therein having at one end a bore forming a
rifle bar chamber,
bar and piston having communicating
passages adapted to communicate with a
source of fluid, said rifle bar having a rear-
ward extension, a head in which the latter
is mounted, packing for the extension, and
packing between the rifle bar and piston, -

EDWIN M. MACKIE.
PERCIVAL F. DOYLE.

Witnesses: oo
Grace T. Horring
- J. B, WiLrrams,
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