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Péfeﬂféd- ‘Mar. 8, 1932 ‘ S

UNITED STATES

GEORGE H. GILMAN,

1,848,340

PATENT OFFI E

OF BELMONT MASSACHUSETTS ASSIGNOR BY. MESNE ASSIGN-; :

MENTS TO WORTHINGTON PUMP AND MACHINERY CORPORATION OF NEW YORK, .

'j N. Y., A CORPORATION OF VIRGINIA

ROCK DRILCL

Apphcatlon ﬁled September 23,- 1926 Senal N‘o 137,261

My mventlon relates to rock drills, partlcu—:

larly but not exclusively to those of the fluid

pressure operated hammer type having pro--
- the present construction of shank and bore

vision for preventing the formation of dust.

The invention will be best understood from-
‘the following description: when read in the

light of the accompanying. drawings of an

example of the invention, while the < scope of -

the - invention: will be - more partlcularly
pointed: out in the. appended clalms
In'the drawings:—

Fig. 1 is an axial longltudlnal sectlon of -

a rock drill embodying the invention; and.

- Kigs. 2 and- 8 respectively are sections on
 the lmes 2—2 and 3—3 of Fig. 1, Fig.2 show-.
- parting the momentum of the head 1 and

ing the piston in-a different posmon
Referring to the drawings I have shown

a..casing in: which remprocates -4 hammer-
piston having a cylindrical head 1, the cylin--
20 drical rearward extension 3, and "the cylin-.
drical hammer bar:5, the rearward extension.
adjacent. its Juncture wwith ‘the piston bemg,

of reduced cross-section as-shown atT.
The casing contains a piston chamber hav-

'1n0‘ the large bore 9 and a smaller rearward
bore 11 the walls of which have a fluid tight
- fit with the head 1 :'and rearward extensmn ,

8 of the piston: respectively, while the ham-

mer bar extends through an:opening 138 in.
the front wall' of -this chamber, fitting. the:
- opening in a substantially fluid tight manner,
the parts as shown being so proportlo’led that
i all positions of the piston the hammer bar‘

is received by the opening 13.

As illustrated, forwardly. of the opemnO'l
13 the casing is prov1ded with a chiick cham--
ber 15 in which is rotatably mounted a chuck:

sleeve 17.° Herein the sleeve 17 at its forward
end is provided with an enlarged bore 19 into

which is driven a removable bushing 21, said -
bushing having a bore 23 for recelvmo the:
shank 25 of the drill steel 27. - As 111ustrated :
‘the shank 25 is square:in cross-section, Whlle‘
the bore 23 is in the form of a regular eight-
“pointed star having the star pomts 29, four of

which points receive and prevent rotation of
the drill steel relative to the chuck. “
It W111 be understood:that when the ma-

chine is in operation, for each blow of the.
-hammer the shank. of the- dr111 steel rec1p- :

'sage . and _radial . ‘passages.

Locates relamve to the chuck Wlth great. re-

sulting wear on the bore of the bushing .21-

receiving: the drill shank.. Consequently by

23, when one set: of star points receiving the

dmll steel is worn the other set. may. be uti--
lized for non-rotatably securmg the shank to.

the chuck;

As shown the drill steel is prov1ded with'
- a collar 31 which normally rests against. the

front end of the bushing so as to determme

the position of the end of the shank relative
to the end of the hammer bar when the blow.
is struck, and it will-be observed that herem.

the hammer bar constitutes means for im-

shank 3 of the piston to the drill steel.

The mechanism shown herein for rotating
the chuck and reciprocating the piston is of
the same general:construction: as shown. in
my: allowed application Serial No. 861,170,

filed February 25, 1920, now Patent 1,605 7 15 :
~ and as it forms no part of my present inven-

tion. it will not be described with any more
particularity than necessary to understand
the present’ invention.

As illustrated, rota,tably mounted in the.
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casmg isa folve 33 having a bore 85 in com.-

munication with: a’ motive fluid- supply hose-

(not shown), the valve being provided with-a
port 37.for placmg the bore 35 of the valve in

80 .

commumcatmn ~with the intake passage 89

forthe hammer
passage 39.1s. an annular passage 41 placed
n commumcatmn with the small-bore 11 of

the piston chamber by a pair of radial pas-.
sages 43 and by slots 45, whicli latter com-:

In communication with the-

85.

municate laterally with: sald annular pas-

throuoh the casing parallel to the bore 11 are
passages 47 in commumcatlon at one of their
ends with the slots 45.and at their other ends

with the enlargement. 49 of the bore 11. "As.

Extending’

90~

shown by Fig. 2 the casing is provided with- -

passages 51 Swhich at their rearward .ends

95 )

open through ports 53 into the forward por- -

- tion of the bore 11, and at their other ends-

through ports 55 into the forward" portion of.
the bore 9, the ports 53 being in approximate-
1y the same plane as the slots 45 so that when '
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the piston is in the position shown by Fig. 1
motive fluid supplied the bore 11 passes
through the passages 51 and is effective to
cause the return stroke of the hammer against
the pressure of the motive fluid continuously
exerted against the rear end of the rearward
extension 3 of the piston. When the parts

*‘are in the position shown by Iig.2thereduced
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diameter portion 7 of the extension 3 of the
iston places the radial passages 43 (Fig. 1)
in communication with the rear end of the
bore 9 of the piston so as to admit motive
fluid from the passage 39 and annular cham-
ber 41 to said bore and drive the piston: for-
ward aided by the pressure of the motive fluid
on the rear end of the rearward extension
3 of the piston. = o ‘

For alternately exhausting the motive fluid
from opposite ends of the bore 9 the casing

 herein is provided with an exhaust conduit 57-

in communication with the atmosphere and

communicating with the bore 9 through a

port 59. As will be understood by those
skilled in the art the head 1 of the piston
controls the port 59 so as to exhaust the {ront
end of the bore 9 on the latter part of the

rearward stroke and the rear end of said bore-

on the latter part of the forward stroke.

As illustrated, the drill steel is provided
with an axial bore 61, which bore, as will
be understood by those skilled in the art, ex-
tends throughout the entire length of the
steel. The bore receives the front end of a
water tube 63, which may be utilized for in-

jecting cleansing fluid, such as water under-

pressure, into the bore 61 for washing the
cuttings from the drill hole in the rock. As
shown the water tube 63 extends rearwardly
through the piston and piston chamber, and
at its rear end is received in a plug 65 form-
ing part of a water connection 67. Herein
the water connection carries the swivelled
tube 69 for attachment to a hose 71 conduct-
ing water under pressure to the machine from

¢ a suitable source of supply. \
As illustrated, the plug 65 is received in a

bore 73 opening on the rear end of the back
head of the casing, the plug being retained
in ‘said bore by means of a yoke member or
bar 75 which engages the back end of the plug
and is secured to and drawn toward the cas-

ing by means of screw bolts 77.. ‘As shown:

the plug 65 is provided with a bore 79 which
receives a packing 81 of rubber or-other
suitable material compressed about the end
of the tube by means of a plug 83 screw

threaded into the end of the bore 79. ~ At the

~bottom of the bore 79 the water connection

.. 60

is provided with a passage 85 receiving the
extreme rearward end of the tube, the pas-
sage 85 having in communication therewith
a lateral passage 87 in communication with

the interior of the swivelled member 69.

In the present embodiment of my inven-

" tion the bore 89 of the piston, through which

1,848,340

the water tube 63 passes, is of greater diame-
ter than the exterior diameter of the tube,
so as to maintain said bore in fluid conducting

relation with the portion of the chuck cham- -

ber about the end of the drill shank. Here-
in the rearward portion of the bore 89 is en-
larged as shown at 91, and slidably fitting
this enlarged portion of the bore is a tube 93
which as shown is formed integrally with the
plug 83 and is provided with a bore 95 of
greater diameter than the exterior diameter

-of the water tube. As shown the plug 83

has a frusto-conical end surface 97 which
fits a corresponding frusto-conical bottom of
the bore 73 so as to render the joint between
the back head of the casing and plug fluid
tight. Leading from the bore 95 through the
plug to the exterior thereof are radial pas-
sages 99, ‘while leading from the bore 73 to
the atmosphere -forwardly of the plug 65
is a'radial passage 101. :
It will be observed that by the above de-
scribed construction leakage of air to the
chuck chamber by way of the bore of the pis-’
ton receiving the water tube is prevented, and
that the chuck chamber is vented to the at-
mosphere by way of such bore. :
As illustrated, the opening 13 which re-
ceives the hammer bar is enlarged intermedi-
ateits length to form an annular groove 103
placed in communication with the atmosphere
by a passage 105 so as to vent motive fluid
which may leak from the forward end of the
bore 9 toward the chuck chamber. :

- As illustrated, the removable bushing 21
received in the bore 19 of the chuck sleeve 17
is provided on its exterior with longitudi-
nally extending grooves 107 which open into
the gpace in the chuck chamber about the end
of the shank of the drill steel and. com-
municate at their forward ends with the at-
mosphere. These passages in the normal op-
eration of the machine will serve to drain
water from the chuck, which may find its
way from the chuck into the bore of the drill
steel. : , . .

- The mechanism for rotating the chuck il-
lustrated herein is of the same general con-
struction as that described in United States
Patent 1,605,715 hereinbefore referred to. At
the rear of the machine is a motor indicated
at 109 which drives a pair of shafts 111, the
latter being mounted in bearings 113 and op-

erating reduction gearing mechanism 115 for-

rotating the chuck. As shown the shafts
111 are each provided with a bore 117 which
is closed at 1ts front end and which com-
municates through its rear end with passages

119 opening in the lubricant reservoirs 121°

in the handle members 123 carried by the
back head of the casing. Communicating
with the bores 109 are radial passages 125 for
conducting the lubricant from the bores to
the various bearings associated with the
shafts. As shown the reservoirs 121 are:
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placed in communication by means-of the

communicating passages 127-—129, one of the

reservoirs being provided with a  screw
threaded ~lubricant. opening- 131 normally

closed by a screw thread plug 183, which
opening enables the lubricant 1ece1v1ng parts -
to be filled ‘with Iubricant by use of a pres--

_sure grease gun orthe like.

10

Althoucrh I have described for purposes of
illustration a specific. example of my inven-

-~ tion it is to be.understood that I am not

- 1B

limited thereto, and-that within the scope of

my invention wide deviatiens may be made -
-ends of said chamber: for-actuation-of said:

without departing from the sp1r1t of Ty | in-
vention. » :
Claims:

1. A rock drill having, in combination, a

casing, a piston a fluid - conducting tube
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extending into said casing coaxially of said
piston, a mounting for said tube comprising
a part rotatably received by a rearwardly
opening bore insaid casing, a radially extend-

ing water hose connection rlgldly carried by
said part, a detachable yoke-like member for
‘securing said part in:said bore, said part and

yoke bemg formed with cooper atlno portions
for positively securing said part in different
predetermined rotative posmons relative to
said casing.

2. A rock drill having, in combination, a
casing, a piston, coaxially arranged tubes ex-

tending into said casing co“‘zmlly of said

piston, “said casing havmg a rearwardly open-
ing bore, a plug Treceived by said bore, said

‘pluo havmcr a-torwardly opening concavity

for receiving the rear end of the inner tube
of said coax1ally arranged tubes, a resilient
packing in said concavity, the outer tube of

said coaxially arranged tubes being formed

integrally with a head screw- threaded into
said concav1ty for compressing said packing

“about said inner tube, and means for remov-

ably securing said plug in said bore.
3. A rock drill having, in combination, a

casing, a hammer piston, a cylinder chamber

for said piston formed in said casing, means
for admitting compressed air to opposite
ends of said ‘chamber for actuation of said
piston, said casing having a chuck: chamber
containing a rotary chuck for a hollow-drill

- steel, independent motor means for rotating
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said chuck relative to said casing, said plston

having an axial passage opening on opposite -

ends thereof a water tube for said drill steel
carried at its rear end by the rear end of said
casing and extending through said piston
into said chuck chamber; and means for pre-
ventmg leakage of air. from said cylinder
chamber to said hollow drill steel compris-
ing -a -forward. reduced d1ameter extension

~on said piston, which extension is freely ro-

tatable relative to said chuck and in all posi-
tions of said piston closes communication be-
tween said cylinder chamber and said chuck

chamber, and a tube for venting said chuck.

chamber carmed by said rearend of said cas-

ing and fitting the rear end of said axial-pas-

sage in afluid tight manner, said tube sur-:
rounding said water tube in spaced relation.

to the exterior of the latter, said casing also

formed . with an.annular groove: Vented to.
the-atmosphere, which groove surroundssaid -

forward extension of said plston in- contactmg
relation therewith.

~4. A rock drill having; in. combmatlon a
casing, a hammer piston, a cylinder- chamber‘
for said piston formed in said casing; means:

70

75

for ‘admitting : compressed air to opposite.

piston,. said casing having a chuck:chamber

containing a chuck -for & hollow drill steel.

said plston having an'axial passage opening
on opposite ends thereof, a water tube for

80

said drill steel carried at its rear end by the . -

rear “end~ of. said- casing ~and. extending
through said piston.into. said chuck chamber 3

and means forpreventing leakage of air from

said -cylinder chamber to said hollow drill
steel comprising a forward reduced diameter

extension: on: sald piston, which extension in

all positions of said piston closes communica-.

tion between:said cylinder chamber and said

-chuck chamber,; and a tube for venting said
chuck chamber carried by said rear end of;

said casing and. fitting’ the rear end of said

axial passage in a fluid tight manner; said.

tube:surrounding said water tube in spaced

85
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95.

relation to the exterior of the latter, said cas--..

ing.also formed with an annular groove vent-

ed to the atmosphere, which groove surrounds -
said forward extension of said piston in con--
“tacting relation therewith.

5. A rock drill having in combination, a
casing, a hammer piston, a cylinder chamber
for said piston formed in said casing, means
for admitting compressed air to opposite

ends of said chamber for actuation of said

100
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piston, said casing having a chuck chamber .

containing a rotary chuck for a hollow drill.
steel, 1ndependent motor means for rotating .
‘said chuck relative to said casing, said plston

having’an axial passage opening on opposite
ends thereof, a ‘water tube for said drill steel

carried at its rear end by the rear end of said-

casing .and extending through said piston

into said chuck chamber; and means for pre-

venting leakage of air from said .cylinder

110
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chamber to said hollow drill steel compris- - -

ing & forward reduced diameter extension on

said piston, which extension is freely rotat-
able relative to said chuck and in all positions

of said piston closes communication between

said cylinder chamber and said chuck cham-

ber, a rearward reduced diameter extension

on said piston extending from said cylinder
chamber, and a tube for venting said chuck
chamber carried by said rear end of said
casing and fitting in a fluid tight manner
that. portmn of said axial passage which is in -

said rearward extensmn, said casing also
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formed with an annular groove vented to the
atmosphere, which groove surrounds said for-
ward extension of said piston in contacting
relation therewith. '
8 6. A rock drill having, in combination, a.
casing, a hammer piston, a cylinder chamber
for said piston formed in said casing, means
for admitting compressed air to opposite ends
of said chamber for actuation of said piston,
10 said casing having a chuck chamber contain-
ing a chuck for a hollow drill steeel, said
piston having an axial passage opening on
opposite ends thereof, a water tube for said
drill steel carried at its rear end by the rear
15 end of said casing and extending through
said piston into said chuck chamber; and
means for preventing leakage of air from
said cylinder chamber to said hollow drill
steel comprising a - forward reduced di-
20 ameter extension on said piston, which ex-
tension in all positions of said piston closes
communication between said cylinder cham-
ber and said chuck chamber, a rearward re-
duced diameter extension on said piston ex-
s tending from said cylinder chamber, and a
tube for venting said chuck chamber carried
by said rear end of said casing and fitting in
a fluid tight manner that portion of said axial
passage which is in said rearward extension,
8o said casing also formed with an annular
groove vented to the atmosphere, which
groove surrounds said forward extension of .
_said piston in contacting relation therewith.
In testimony whereof, I have signed my
38 name to this specification.
GEO. H: GILMAN.
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