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Arplication Aled May 18,

The invention relates to drilling machines
and  particularly, but not exclusively to
those of the percussive type and in this re-
spect concerns means for rotating the dmll
5 steel of a hammer rock drill.

The invention will be best '-1‘:nderst~ood
from ‘the foliowing -description when read
in connection with the a(*coml)ﬂ'xym“ R
ings of an example of -the invention, while

10 the scope of the invention will be partlcul&r-
ly pointed out in the appended claims.

In the drawings:

Fig. 1 khow a longitudinal secﬁien
) fand .

thrmmh a hanumer rock drill; -
15 Iurr 2 shows a section on the line 2—~2
of Flo 15 and
F 1gs. 3 and 4 show sections on the lines
3—3 and 4—4 of Fig. 1. -
Referring to the dLnVLn;:s, the ombth-
20 1°nt of the invention submitted incluees a
casing’ comprising ‘a cylinder inember 1 and
a iront head structure 2. Tn the front head
structure is-rotatably mounted -a-chuck hav-
ing a rearward portion 3 and connected

o

o
Dt

& polygonal recess for receiving the poly
onal end 5 of the drill steel 6. In the
cylinder member is mounted a piston 7 to
which is integrally secured a hammer bar
30" 8 extending inte the front head structure,
the hammer bav being provided with an
extension 8 of reduced diameter surrounded
by the chuck. *The piston is preferably re-
_ciprocated by means of compriessed air or
33 -other motive flutd in any suitable mainer
as will be readily understood by those
skd]ed in the art.
With the present construction the chuck
is 1 otfx ed during each stroke of ‘the piston
- 40 and in the same direction. For this pur-
pose the present comstruction ‘)10VJdeS
thervein rings 9° and 9 which surround the
hammer bar these rings being mounted in
the front head . structure and having .re-
u“‘ceq port tions 10 and 11 _providing extemor
bearings for the rings in the front head
structure and cylinder member respectively.
These rings are conneceed to the -hammer
bar by grooves 12 and 13 formed in the
50 latter anl \‘,h*d\ cooperate with followers
in the form of lugs 14 formed interiorly of
the rings and cxtendm(r Jongitudinally
throughout { P eirlength.  The rearward por-
tion-3 of the chuck is herein plcwdm with
85 .3 wut 15 on which is formed folmwr«* iugs

e
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thereto a forwared portion 4 provided with -

rotation of said rings in only one d
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16 cooperating with greoves 17 fowwd in

the hammer bar, these Jugs ‘md LTOOVEs

'be*n.q similar to the lugs 14 and grooves 12

and 13 just desorlbed Preferably, the

grooves 12 and 13 are formed at opposite
equal angles to the groove 17 and the latter
fmmed paralkel to the axis of the hammer

ar. It wﬂl be noticed that the grooves 12,
13 and 17 and the lugs 14 and 16 pxovlde

a connection for -the hammm‘ Jbar with -the

chuck -which comprises. cam surfaces and
COOpeIEItHIO’ followers, one. .of which - sur-
Taces is parallel to the axis of the bar.and
two of which are oppositely obhque to such
axis while each of said surfaces is obhque
to each of the other surfaces. .

Tror intermittently clutchmOr the rings to
the casing are shown clutch or irfermittent
erip mechanism i the form of teeth 18
formed on the exterior surface of thé rings
fznd cooperating pawls 19 carried by the
easing. Cooperammr with the.. pawlb are
spring pressed p]uno‘ers 20 for holding the
same in contact with the teeth. o

When the piston is reciprocated,. the
grooves 12 and 13 tend to rotate the rings
9s and 9 in opposite directions and as the
teeth 18 on the rings are formed to permit

which is ‘the -same dlrecuon for each, the
piston is rotated on each stroke i in the é’tme
direction by one or the other of the rings
‘fhrouah thm lugs and cooperating grooves.
When the piston votates, it 10tay(,s the
chuck bv means of the grooves 17 and fol-

lower lugs 16. By reason of the fact that the -

grooves 12 and 13 are hervein at equal oppo-
site angles to the groove 17, it follows with

this construchon th‘Lt on éach stroke of the

piston, the chuck is rotated through the
same angle and in ‘the same divection,

Tor purposes of iltustration I have dis
closed one specific embodiment of my inven-
tion. Tt is to be understood, howsver, that
my invention is not limited to ‘this embodl
ment and that extensive deviations from
thb same may be made without oeoartmg
from the spirit of my invention.

Claims—

1. In a hammer rock drill, a casing hfwmg
a forward chamber dand a 1ea1*ward ch‘tmber
separated from said forward chamber b
axially perforated wall, a chuck mounte for
rotation in said forward chamber, & ham-

wier pisten hamng B hpad mounted for re-
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ciprocation and rotation in said rearward
chamber, said piston having a bar extend-
ing through the axial perforation of said
wall, said chuck having a rearward socket
into which said bar extends, a pair of rings
in said wall and surrounding said bar, sep-
arate intermittent grip devices for said
rings permitting them to rotate in one and
the same direction only, a pair of helical
grooves on said bar, the grooves of said pair
having the same pitch but in opposite direc-

‘ttons, a lug on one ring entering one helical

groove and a lug on the other ring enter-
ing the other helical groove, « straight
groove on the portion of said bar entering
said rearward socket of said chuck, and a
lug on said chuck entering said straight
groove. : '

9. In a rock drill, a hammer piston, a
chuck, a drill steel carried by said chuck,

‘gaid drill steel being operated by per-

cussion imparted by said hammer piston,
means forming a slidable interlocking con-
nection between said piston and chuck caus-
ing one to rotate when the other rotates,
and a plurality of intermittent grip devices
cooperating with said hammer piston and
having slidable interlocking —oppositely
pitched cam connections therewith for con-

tinuously rotating said piston in the same

direction in response to reciprocation of said
piston.

3. In a drilling machine, a cylinder, a
piston therein mounted for rotation and hav-
ing a hammer bar, a pair of ratchet rings
surrounding said hammer bar, means per-

mitting said rings to rotate in but one and.

the same direction, a chuck, a drill steel car-
ried by said chuck and to which percussion
is imparted by said piston and hammer bar,
separate means connecting said hammer bar
to said chuck and to each of said rings, at
least two of said separate means providing
an oblique cam and a cooperating follower,
and means for reciprocating said piston
whereby said chuck and said piston are ro-

“tated in the same direction through said

50

60

connecting means during each direction of
reciprocation of the piston.

4. In a drilling machine, a cylinder, a

“piston therein mounted for rotation and
having a hammer bar, a pair of ratchet rings

surrounding said hammer bar, means per-
mitting said rings to votate 1n but one and

_the same direction, a chuck, a drill steel car-

ried by said chuck and to which percussion
is imparted by said piston and hammer bar,
separate means connecting said hammer bar
to said chuck and to each of said rings, each
of said separate means providing a surface
and a cooperating follower and each of said
surfaces being angularly disposed relatively
to each of the other surfaces, and means
for reciprocating said piston whereby said
chuck and said piston are. rotated in the

1,588,441

same direction through the connecting means
during each direction of reciprocation of
the piston. S

5. In a drilling machine, a cylinder, 2
piston  therein mounted for rotation and
having a hammer bar, a pair of ratchet rings
surrounding said bar, a chuck, a drill steel
cartied by said chuck and to which percus-
sion is imparted by said piston and ham-
mer bar, oppositely oblique grooves and fol-
lowers connecting the respective rings to
said bar, a groove parallel fo the axis of the
bar and a cooperating follower connecting
said chuck to said bar; and means for inter-
mittently preventing rotation of said rings,
but allowing them to rotate in the same
direction whereby both said piston and said
chuck are rotated in the same direction dur-

‘ing each direction of reciprocation of said
‘piston. '

6. In a drilling machine, a cylinder, a
piston therein mounted for rotation and hav-
ing a hammer bar, a pair of ratchet rings
surrounding said hammer bar, means per-
mitting said rings to rotate in but one and
the same direction, a chuck, a drill steel car-
ried by said chuck and to which percussion
is imparted by said piston and hammer bar,

separate means connecting said hammer bar

to said chuck and to-each of said rings, at
least two of said separate means providing
oppositely oblique cams of the same pitch
and @ cooperating follower, and means for
reciprocating said piston whereby said chuck
and said piston are rotated at the same speed
in the same direction through said connect-
ing means during each direction of recipro-
cation of the piston. ,

7. In a drilling machine, a cylinder, a
piston therein mounted for rotation and hav-
Ing a hammer bar, a pair of ratchet rings
surrounding said hammer bar, means per-
mitting said rings to rotate in but one and
the same direction;, a chuck, a drill steel
carried by said chuck and to which percus-
sion is imparted by said piston and hammer
bar, separate means connecting said hanmumer
bar to said chuck and to each of said rings,
each of said separate means providing a

“surface and a cooperating follower and each

of said surfaces being angularly disposed
relatively to each of the other surfaces,
and means for reciprocating said -piston
whereby said chuck and said piston ave ro-
tated al the same speed in the same direction
through the conuecting means during each
direction of reciprocation of the piston.-
8. In a drilling machine, a cylinder, a
piston therein mounted for rotation and
having a hammer bar, a pair of rotatable
ratchet rings surrounding said bar, a chuck,
a drill steel carried by said chuck and to
which percussion is imparted by said piston
and hammer bar, oppositely oblique grooves
of the same pitch and followers connecting
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the respective rings to said bar, a groove

~parallel to the axis of the bar and a cooper-
ating follower connecting said chuck to said

bar, and means for intermittently prevent-
ing rotation of said rings, but aillowing them
to rotate in the same direction whereby both
said piston and said chuck are rotated at

the same speed in the same direction during

each direction of reciprocation of said pis-
tom., ) )
9. Ina rock drill, a casing, a hammer pis-
ton, a chuck, a drill steel carried by said
chuck, means including a hammer piston for

percussively actusting said drill steel, a pair

-of intermittent grip devices each having a

ratchet and pawl connection with said cas-
ing permitting said -devices to rotate in only
one and the same direction, a spiral groove
and cooperating lug connecting said piston
to one of said devices and an oppositely
pitched spiral groove and cooperating lug
connecting said piston to the other of said
devices, and a sliding interlocking connec-
tion between said piston and chuck causing
one to rotate when the other rotates.

10. In a hammer drill, a casing having a

reciprocatory hammer piston therein, a

chuck having a slidable connection with
said piston, angularly movable members
having a slidable connection with said pis-
ton, a plurality of said slidable connections
comprising cam surfaces and one.of them a
feather connection, and means for intermit-
tently gripping said members to said cas-
ing to_cause the chuck to be rotated in the
same direction for each direction of recipro-
cation of said piston.

11.-In a hammer drill, a hammer piston,
a chuck, a plurality of angularly movable

members, means slidably connecting said
piston to said members and chuck, and"

means for alternately holding said members
against n:ovement for enforcing rotation of
said chuck through said connections in the

same direction for each direction of move-

ment of the piston. :
12. In a hammer drill, a hammer piston,

a chuck, a plurality of angularly movable

members, lug and slot connections between
the piston and each of said members and
chuck, the effective surfaces of each of said
slots .being at a different angle to the ef-
fective surfaces of each of the others, and
means for intermittently preventing rota-
tion of said members for énforcing rotation
of the chuck for each reciprocation of said
piston. - :

13. In a hammer drill, a hammer piston,

a chuck, a plurality of angularly movable-

members, lug and slot connections hetween
the piston and each of said members and

chuck, the effective surfaces of each of said

slots being at a different angle to the ef-

- fective surfaces of each of the others, and

means for intermittently preventing rota-

tien of said members for enforcing rotation
of ‘the chuck for each reciprocation of said
piston at the same speed. .

14. In a hammer drill, a hammer piston,
a chuck, a plurality of angunlarly movable
members, Tug and slot connections between

‘the piston and each of said members and

chuck, the effective surfaces of each of said
slots being at a different angle to ‘the ef-
fective surfaces of each of the others, and
means for intermittently preventing rota-
tion of said members for enforcing rotation
of the chuck for each reciprocation of said
piston in the same direction. e

15, In a hammer drill, a hammer piston,
a chuck, a plurality of angularly movable
members, lug and slot connections between

the piston and each of said riembers and

chuck, the effective surfaces of each of said

slots being at a different angle to the ef- -

fective surfaces of each of the others, and
means for intermittently preventing rota-
tion of said members for enforcing rotation
of the chuck for each reciprocation of said
piston in the same direction and at the same
speed. o o
16. In a drilling machine, a drilling tool,
a reciprocatory piston for rotating  said

tool, means coacting with said piston and’ p
tool for enforcing rotation of said tool in

the same direction and at the same speed
for each direction of movement of said pis-
ton, and said means causing said piston to
rotate on one of its strokes in the same
direction as said tool. » o

17. In a hammer drill; a piston, a chuck,
two.angularly movable members, slot and
groove connections between the piston and
each of said members and the chuck, ‘the

effective surfaces of the grooves of two of

said comnections being oblique to the direc-
tion of reciprocation of the piston and that
of the third being in the same direction as
that of such reciprocation, and means for
alternately preventing rotation of said mem-
bers to cause the piston to rotate the chuck
for each direction of reciprocation of the
piston. '

- 18. In a hammer drill, ‘& piston, a chuck,

two angularly movable members, slot and

"groove connections between the piston and

each of said members.and the chuck, the
effective surfaces of the grooves of two of
said connections being -oblique to the direc-
tion of reciprocation of the piston and that
of the third being in the same direction as
that of such reciprocation, and means for
alternately preventing rotation of said mem-
bers to cause the piston to rotate the chuck
m the same- direction for each direction of
reciprocation of the piston. e
19. In a hammer drill, a piston, a chuck,
two angularly movable members, slot and

groove connections between the piston and:

each of said members and the chuck, the
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offective surfaces of the grooves of two of
said connections being oblique to the direc-
tion of reciprocation of the piston and at
different angles to each other and that of
the third being in the same direction as that
of such reciprocation, and means for alter-
nately preventing rotation of said members
to cause the piston to rotate the chuck for
each direction of reciprocation of the
piston. . '
20. In a hammer drill, a piston, a chuck,
two angularly movable members, slot and
groove connections between the piston and
oach of said members and the chuck, the
effective surtaces of the grooves of two of
said connections being oblique to the direc-

tion of reciprocation of the piston and at

different angles to each other and that of the
third being 1n the same direction as that of
such reciprocation, and means for alter-
nately preventing rotation of said members
to cause the piston to rotate the chuck in
the same direction and at the same speed
for each direction of reciprocation of the
piston. .

91. In a hammer drill, a hammer piston,
a chuck, a plurality of angularly movable
members, means connecting said piston to
said members and to said chuck, means for
intermittently preventing rotation of said
members whereby said chuck and piston are
moved angularly, said means and connec-
tions providing that the movements of said
piston, chuck and members will be in the
same direction.

99. In a drilling machine, means forming
4 casing having a chamber, 2 piston in
said chamber, a chuck mounted for rotation
in said chamber, a plurality of members
in said chamber having bearings exteriorly
of the piston rotatably supporting them
against substantial longitudinal movement
relative to said casing, means connecting
said piston to said members and to said
chuck, each of said means providing a sur-
face and .a cooperating follower and each
of said surfaces being at an angle to each

of the other surfaces, and means for pre-.

venting rotation of said members alternate-
ly on opposite strokes of said piston, the

“angles between said surfaces being such

that said chuek is rotated during each direc-

tion of reciprocation of said piston. :
93. Tn a drilling machine, means forming

a casing having a chamber, a piston in said

chamber, a chuck mounted for rotation in
said chamber, two members in said chamber

having bearings exteriorly ofl the piston
rotatably supporting them against substan-
tial longitadinal movement relative to said
casing, means connecting said piston to said

.

members and to.said chuck, each of said

s

means providing a surface and a cooperat-

ine follower, two of said surfaces being

QbTique to the axis of said piston and af an
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angle to each other and the other surface
being parallel to said axis, means for pre-
venting rotation of said members alternate-
ly on opposite strokes of said piston, the
angles between said surfaces being such that
aid chuck is rotated during each direction
of reciprocation of -said piston.’

94, In a drilling machine, means forming
a casing having a chamber, a piston in said
chamber, a chuck mounted for rotation in
said chamber, two members in said chamber
having bearings exteriorly of the piston ro-
tatably supporting them against ‘substantial
longitudinal movement. relative to said cas-
ing, means connecting said piston to said
members and to said chuck, each of said
means providing a surface and a cooperat-
ing follower, two of said surfaces being op-
positely oblique to the axis of said piston

‘and the other surface being parallel thereto,

and means for preventing rotation of ‘said
members alternately on opposite strokes of
said piston whereby said chuck is rotated
during each direction of reciprocation of
said piston. T

95. In a drilling machine, means forming
a casing having a chamber, a piston in said
chamber, a chuck mounted for rotation in
gaid chamber, a plurality of members in
caid chamber having bearings exteriorly of
the piston rotatably supporting them against
substantial longitudinal movement relative
to said casing, means connecting said piston
o said members and to said chuck, each of
said means providing a surface and a coop-
crating follower and each of said surfaces
being at an angle to each of the other sur-
faces, means for preventing rotation of said

members alternately on opposite strokes of .

said piston, the angles between gaid surfaces
being such that said chuck is rotated in the
same direction during each direction of re-
ciprocation of said piston. 1

96. In a drilling machine, means forming

" a-casing having a chamber, & piston in said

chamber, a chuck mounted for rotation in
said chamber, a plurality of members in
caid chamber having bearings exteriorly of
the = piston rotatably supporting them
against substantial longitudinal movement
relative to said casing, means connecting

said piston to said members and to said
chuek, each of said means providing a sur-

face and a cooperating follower, two of said
surfaces being oblique to the axis of said
piston and at an angle to each other, and the
other surface being parallel to said axis,
means for preventing rotation of said mem-
bers alternately upon opposite -strokes of
said piston, the angles between said surfaces
being such that said chuck is rotated in the
came direction during each direction of re-
ciprocation of said piston.

97. Tn a drilling machine, means forming
a easing baving a chamber, a piston in ssid
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chamber, a chuck mounted for rotation in
said chamber, a plurality of members in
said chamber having bearings exteriorly of
the piston rotatably supporting them against
substantial longitudinal movement relative
to said casing, means connecting said piston
to said members and to said chuck, each of
said means providing a surface and a co-
operating follower and each of said surfaces
being at an angle to each of the other sur-
faces, and means for preventing rotation of
said members alternately on opposite strokes
of said piston, the angles between said sur-
faces being such that said chuck is rotated at
the same speed in the same direction during

each direction of reciprocation of said piston..

28. In a drilling machine, means forming
a casing having a chamber, a piston in said

said chamber, two members in said chamber

having bearings exteriorly of the. piston ro-
tatably supporting them against substantial
longitudinal movement relative to said cas-
ing, means connecting said piston to said

‘members and to said chuck, each of said

means providing a surface and a co-
operating follower, two of said surfaces
being oblique to the axis of said pis-
ton and at an angle to each other, and the
other surface being parallel to said axis, and
means for preventing rotation of said mem-

bers alternately upon opposite strokes of-

said piston, the angles between said surfaces
being such that said chuck is rotated at the

same speed in the same direction during each 4%

direction of reciprocation of said piston.
~ In testimony whereof, T have signed my
name to this specification.

H. L. BROWNE.
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