June 1, 1937. - E. G. GARTIN | _2,031,919

ROCK DRILL
 Filed April 26, 1934
Pl . e
P g INE
= 40 g PYEE
B a5 il | &y o
' 'lllull'““llmm'..ﬂ lluh'“{“llnnl'"*u;}.r:
UL s . ? = % &
Y 5 ‘755?% &ggﬂfﬁ 7 L 4 y Aol

07062 65,67
7,

=0 e lﬂw e %’ linen 6. Gabise:
B , LW = P ;
_ o0 _

od 99 | 2

@ , DGl w09 . | ezégtégég/:




Patented June 1, 1937

UNITED STATES

2,081,919

PATENT OFFICE

_ 2,081,919
ROCK DRILL

Elmer G. Gartin, Claremont, N. H., assignor to
Sullivan Machinery Company, a corporation of

Massachusetts

~ Application April 26, 1934, Serial No. 722,570

25 Claims.

This invention relates to rock drills, and more
particularly to improvements in the hammer mo-
tor structure and hole cleansing means of rock
drills of the hammer type.

5 An object of this invention is to provide an im-
proved hammer type rock drill. Another object
is to provide an improved hammer motor struc-

ture for such drills having improved means for
 transmitting the hammer blows of the hammer

10 biston to the drill steel. A further object is to
provide an improved hole cleansing means for
such a drill whereby a cleansing fluid is conducted
to the drill steel bore in an improved manner,
Vet ancther object is to provide an improved

15 hole cleansing means associated with the drill
steel rotation means operated by the hammer
niston. Still another object is to provide an im-
proved hammer piston and drill steel structure
for such a drill,

90 vide an improved hole cleansing means of the so-

called “dustless” liquid type wherein pressure
fiuid leakineg from the motor is prevented irom
flowing to the drill steel bore.
obiect is to provide an improved hole cleansing
means wherein the cleansing fluid conducting
conduit is an integral part of the rotation bar
of the steel rotation means so that the rotation
har performs both fluid conducting and rotation
functions. These and other objects of the inven-
tion will, however, hereinaiter more fully appear.

Tn the accompanying drawing there are shown
for purposes of illustration two forms which the
invention may assume in practice,

In this drawing,— . |

Fig. 1 is a central longitudinally extending sec-
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'35

odiment of the invention. |
wig, 2 is a cross sectional view taken on line
2—2o0f Fig. 1. -
g, 3 is a cross sectional view faken on line
3—a of Fig. 1. o
Fig. 4 is a cross sectional
§—24 of Fig. 1. |
g, 5 is g perspective view of the rifle bar.
Fig. § is an axial sectional perspective view ol
the harmmer piston, - |

40
view takenn on line

45

Fig. 7 is g fragmentary view taken in the plane

of Figc. 1 showing a modified form of construc-
tion. S | |

=0 1n the preferred iliustrative embodiment of the

ic shown a rock drill of the pressure fluid actu-

ated hammer type comprising a cylinder ! having

4 bore 2 containing a reciprocable hammer pis-

55 ton 3. The hammer piston has a forwardly pro-

Still another object is to pro-

Yet another

tional view through the preferred illustrative em-

invention shown in Figs. 1 to 6, inclusive, there

(Cl. 121—6)
- jecting striking bar 4 extending into an ax'ia_.l'

bore 5 formed in a combined front head and
chuck housing 6 suitably secured to the forward
end of the motor cylinder. Projecting rearwardly

from the piston head is a cylindrical extension T
extending within an axial bore & formed In a com-

bined valve chest member and rear head 9 pro-
jecting within an enlarged bore {0 formed in the
cylinder and suitably secured to the rear end of
the cylinder. Arranged in a bore i formed In
the side of the cylinder is a throttle valve 12 hav-
ing a central pressure fluid chamber 3. Trav-
ersing the wall with this valve is a port id for
conducting pressure fluid from the chamber 13
through a passage 15 to an annular supply groove
(6 formed in the cylinder wall. This groove com-
municates with a valve chamber |7 formed be-

fluid distributing valve 18 herein of the annular
dise type. Pressure fluid is adapted to flow from
this valve chamber under the control of the dis-
tributing valve 18 to the opposite ends of the
cylinder bore to effect piston reciprocation. The
cylinder is provided with a centrally located, pis-
ton controlled, free exhaust port 8. As the par-
ticular valve mechanism shown is of a well known

type, further description thereof is herein con-

sidered unnecessary.
Now referring to the improved piston and drill

steel structure, it will be ncted that the forward

with an axial chamber 20 herein of hexagonal
cross section within which the shank 2{, likewise
of hexagonal cross section, of a drill steel 22
extends. The portion of the piston siriking bat
surrounding the steel shank is provided with a
front annular striking surface 23 adapted to de-
liver the impact blows of the piston to an annu-
lar collar 24 formed integral with the steel shank.
This steel collar is movable within an enlarged

axial bore 253 formed within the forward portion
~ of the chuck housing. S

The drill steel rotation means comprises a
ratchet ring 28 threaded within a head block 23
suitably secured to the rear end of the head

member 8, and this ratchet ring has internal

ratchet teeth 30 with which are engageable spring
pressed pawls 31 carried by a pawl carrier G2
herein formed integral with a rotation bar 33.

A
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tween the head member and cylinder and having
reciprocable therein a pressure fluid actuated

20
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portion of the piston striking bar 4 is provided
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This rotation bar is suitably journaled within

the head block 28 and the member § and has
formed externally thereon spirally arranged rifle
fAutes 34 interlocked with spiral vanes 3% formed
within the axial bore 36 of the hammer pision.

95
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This bore 36 at its forward end communicates
with the axial steel shank receiving bore 20.
These spiral vanes are formed internally with
the hammer piston throughout a greater por-
tion of the length thereof and between the bore
28 and a cylindrical portion of the base 26 at

the rear of the spiral vanes, as shown in Fig. 6.

The parts are so arranged that when pressure
fluid is supplied to the rear end of the cylinder
bore the hammer piston 3 has unimpeded for-
ward movement to effect its working stroke, i. e.
to deliver an impact blow to the drill steel collar

24, the pawls 31 at that time slipping over the

teeth 38 of the ratchet ring 28. When pressure

fluid is supplied to the forward end of the cyl-

inder bore the hammer piston 3 is driven rear-
wardly to effect its retractive stroke, and uvon

Initiation of such rearward movement the pawls
31 engage the ratchet teeth 30 to hold the ro-

tation bar 33 against rotative movement, and as

- @ result rotative movement is imparted to the

30
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- of the rotation bar.

hammer piston 3 by the spiral vanes 38 of the
rifle nut engaging the spiral rifle flutes of the
rotation bar 33. This rotative movement of the
hammer piston 3 is transmitted through the pis-
ton striking bar 4 to the drill steel shank 21,
the walls of the hexagonal opening 20 engaging
the hexagonally shaped portion of the steel shank
so that when the piston 3 Is rotated the drill
steel 22 rotates therewith.

Now referring to the improved hole cleansmg
means assoclated with the steel rotation means,
1t will be noted that the rotation bar 33 is axially
elongated and has formed therein an axial bore
43 communicating with a restricted axial open-
ing 41 formed in the jet-like forward tip end 42
This tip end 42 of the ro-
tation bar constitutes a jet- forming means and

projects within the axial bore 83 of the drill steel

22, and when the steel is in the position shown

in Fig. 1 the forward end shoulder 44 of the ro-

tation bar engages the rear end of the drill steel
shank, thereby to provide g sealing engagement
between the rotation bar and the rear end of the
steel when the latter is in its rearmost position
shown. Formed axially within the head block
29 in alinement with the rotation bar axis is a
chamber 45 having reciprocable therein a piston
49 having a suitable packing and normally urged
toward its foremost sealing position by a coil
spring 47, This piston has formed thereon a
cylindrical portion 48 having an axial opening
49, the forward end of this cylindrical portion
projecting within the axial bore 48 of the ro-
tation bar in the manner shown. The coil spring
iorces the piston tightly against the rear end
oif the rotation bar, thereby to provide a seal
between the rifle bar journal and the axial bore
48 so that no pressure fluid may escape from the
motor cylinder past the rotation bar to the bore
of the latter. Liquid is adapted to be supplied

to the chamber 4% at the rear of the piston from

a supply chamber §0 through & passage §5f com-
municating with the chamber 45, Forimed in the
head member 8§ and surrounding the rearward
extension 1 of the hammer piston is an annular
groove 52 connected by 2 passage 53 to atmos-
phere so as to form a vent for any pressure filuid
leaking from the motor cylinder along this rear-

ward extension thereby to prevent excessive leak-

age along the rotation kar. In case any leakage
does occur it will ficw along the spiral flutes 34

- and through the axial chamber 28 to the cham-

75

ber 25 from which it is vented directly to at-

mosphere such flow of exhaust fluid preverltmg

2,081,919

entry of dirt within the chuck housing, thereby
keeping the bores 5, 20 and 25 clean.

Formed in the rear head member 8 is a lubri-
cant chamber 55 having a suitable filller plug

08. Lubricant is adapted to be conducted through

a.-passage 57 to the bore 8 to lubricate the rear-

ward piston extension and through a passage

92 to the fluid supply chamber 6 to lubricate
the distributing valve and hammer piston.

In the modified form of construction shown
in PFig. 7 the striking bar 4 of the hammer pis-
ton 3 has formed within its forward portion in
advance of the spiral vanes 35 of the rotation
mechanism g cylindrical bore 60 for receiving the
cyiindrical shank @61 of a drill steel 62. In this
instance the interlocking hexagonal connection
between the piston striking bar and the steel
shank is omitted and the exterior of the piston
striking bar is provided with longitudinal flutes
63 interlocked with straight vanes 64 formed on
a rotatable chuck sleeve 65. 'This chuck sleeve is
journaled within a bore 85 formed in a front
chuck housing 67 suitably secured to the for-
ward end of the cylinder {. This chuck sleeve is
provided with an axial opening 68 of hexagonal
Cross section for receiving the collar portion 69,
likewise of hexagonal cross section, of the drill
steel 62. 'The bore 88 is elongated so that the
steel collar is free to reciprocate therein during

- the hammering action thereon by the hammer

piston. It will thus be seen that as the hammer
piston 2 reciprocates it is rotated during its re-
tractive stroke by the rotation bar 33, and this
rotative movement of the hammer piston is
transmitted through the straight groove €3 on
the striking bar & and the straight vanes 84 on the
chuck sleeve 5 fo the hexagonal collar on the
drill steel 82, As in the form above described,
the piston striking bar is provided with an an-
nular front striking surface 70 adapted to deiiver
impact blows to an annular surface 71 formed
on the drill steel collar 69. Otherwise this form
of the invention is similar to that above de-

scriped.

As a resull of this invention, it will be noted

that an improved rock drilling motor is pro-
vided having an improved rotation mechanism
wherein the hammer piston is connected in rota-
tion transmitting engagement with the drill steel
in an improved manner and the hammer piston
is provided with an improved siriking bar where-
by an improved hammering action is attained on
the steel collar, It will further be noted that
an improved hole cleansing means is provided of

the so-called “dustless” liquid type wherein liquid 5
i1s conducted to the steel bore in an improved

1 |
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manner while entry of pressure fluid from the

motor cylinder to the steel bore is prevented. It
will still further be evident that by utilization of
the rotation bar as a liquid conduit, the structure
of the hole cleansing means is materially simpli-
fied, and by forming the rotation bar in the man-

~ ner shown a pressure fluid seal between the rota-

tion bar and steel snank is attained. These and

other uses and advantages of the improved rock
- drill will be clearly apparent to those skilled in

the art.

VWhile there are in this application specifically
described two forms which the invention may
assuime in practice, it will be understocod that
these forms of the same may be shown for pur-
poses of illustration and that the invention may
be modified and embodied in various other forms
without departing from its spirit or the scope of
the appended claims. |
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What I claim as new a,nd_ desire to secure by
Letters Patent 1s:

1. In a rock drill, a cylinder, a piston recipro-
cable therein, said piston provided with a for-
wardly projecting striking bar having an aXxial

bore and a front annular striking surface, and a

drill steel having a shank adapted to project

within the striking bar bore and having a collar

10

adapted to receive the impact blows of the front
annular striking surface of the striking bar.

2. In a rock drill, a cylinder, a hammer piston
reciprocable therein, a drill steel having a shank
adapted to receive the impact blows of the ham-
mer piston, said piston having an axial bore with-
in which the steel shank is adapted to project
and having a front annular striking surface, and
drill steel rotation mechanism including means
providing an interlocking connection between the
drill steel shank and said piston and means for
effecting rotary movement of the hammer pis-
ton, said rotary piston movement being trans-

- mitted through said interlocking connection be-

gl
|

o

c.5
|

tween the piston and the steel shank, said drill
steel having a portion adapted to receive the im-

2 pact blows of said front annular striking surface. .

3. In a rock drill, a cylinder, a piston recipro-
cable therein having an axial bore and a iront

annhular striking surface, a drill steel adapted to

receive the impact blows of the piston, and hav-

ing its shank projecting within said piston bore,

said steel having a portion adapted to receive the

impact blows of said front annular striking sur-
face and drill steel rotation means including a

ratchet and pawl mechanism having a spirally .

| grooved rotation bar interlocked with the piston,

Gl
S

60

- connection therewith,

(o

and an interlocking connection within the ham-
mer piston with the drill steel shank.

4. In a rock drill, a cylinder, a piston recipro-
cable therein, said piston having an axial bore and
a forwardly projecting striking bar, a drill steel
adapted to receive the impact blows of the strik-
ing bar, said piston striking bar having a front
annular striking surface and said steel having an
annular portion adapted to receive the impact
blows of said front annular striking surface, and
drill steel rotation means including a ratchet and
paw] mechanism having a spirally grooved rota-

tion bar interlocked with the hammer piston, and

an internal interlocking connection directly be-
tween the piston striking bar and the steel shank.

5. In a rock drill, a cylinder, a piston recipro-

cable therein, said piston having a forwardly pro-
jecting striking bar, a drill steel adapted to re-
ceive the impact blows of the striking bar, and
drill- steel rotation means including a ratchet and
nawl mechanism having a spirally grooved rota-
tion bar interlocked with the hammer piston, and
an internal interlocking connection between the
niston striking bar and the steel shank, said strik-
ing bar having an axial bore and an annular
front striking surface and sald steel! shank ex-
tending within said bore and having interlocking
said drill steel having an
snnular portion adapted to receive the impacy
blows of said annular striking surface.

6. In a rock drill, a cylinder, a piston recipro-

~ cable therein, a holiow drill steel for receiving the

impact blows of the hammer piston, drill steel

rotation mechanism including a spirally grooved

rotation bar interlocked with the hammer pIStOIl
and relative to which the latter is reciprocable,

- said rotation bar having means providing a seal-

ing engagement with the rear end of the steel
shank, and hole cleansing means including an

3

axial liquid conducting passage formed in said
rotation bar.

7. In a rock drill, a cylinder,
cable therein, a hollow drill steel for receiving the
impact blows of the hammer piston, drill steel
rotation mechanism including a spirally grooved

rotation bar interlocked with the hammer piston

and relative to which the latter is reciprocable,
said rotation bar having means providing a seal-
ing engagement with the rear end of the steel
shank, hole cleansing means including an axial
liquid conducting passage formed in said rota-
tion bar, and means for sealing the rear end of
said rotation bar for precluding enfry of pressure

fuid from the motor cylinder thereto.

8. In a rock drill, a cylinder, a piston recip-

rocable therein, a drill steel adapted to recelve

the impact blows of said piston and having a
shank of polygonal cross section, said pisto
having a forwardly projecting striking bar having
an axial opening of polygonal cross section within
which said steel shank extends, said striking bar
interlocked with the steel shank and having a
front annular striking surface adapted to deliver
impact blows to a collar integral with the steel,
and drill steel rotation means including a ratchet
and pawl mechanism arranged at the rear end
of the drill and having a spirally grooved rotation
har interlocked with the piston for effecting rota-
tive movement of the piston, the rotative move-
ment of the piston being transmitted to the steel
through the interlocking connection between the
striking bar and steel shank.,

9. A rock drill hammer piston having a head a,
forwardly projecting striking bar and a rearward
extension, the forward portion of the striking bar
having an axial bore of polygonal cross section

and the rear end of said extension having a cylin-.

drical bore, the internal portion of the piston
between said bores being spirally fluted.

10. A rock drill rotation bar having an axial
opening and spirally arranged grooves formed
externally thereon, and & liguid-conducting jet-
forming means integrally formed on the front
end of said rotation bar near the forward termi-
nation of said grooves and to which liquid is con-

ducted through said axial opening, said rotation

bar having an annular sealing surface surround-

ing said jet for sealingly engaging an element Into

which said jet discharges.

11. In a rock drill, a cylinder, a pisfon recioro-
cable therein, said piston having an axial bore
and a front annular striking surface, and a drill

steel having a shank adapbed to project within

the piston bore and having a collar adapied to
receive the Impact blows of said front annular
striking surface. |

12. In a reck drill, a cylinder, a piston recip-
rocable therein and having an axial bore, a drill
steel &ac apoed to receive the impact blows of said
piston having a shank projecting within sald
piston bore and an integral annular portion, said

piston having means interlocked with means on

the drill steel shank and having a iront annular
striking surface adapted to deliver impact biows
to said annular portion integral with the drill
steel, and drill steel rotation means including a
ratchet and pawl mechanism arranged at the
rear end of the drill and having a grooved rota-
tion bar interlocked with the piston for effecting
rotative movement of the piston, the rotative
movement of the piston being transmitted to the
drill steel through the interlocking connection
between the piston and the steel shank.

13. In a rock drill, a cylinder, a piston recipro-

a piston recipro- .
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caile therein, a drill steel adapted to receive the
impact blows of said piston and having a shank,
sald piston having a forwardly projecting striking
bar having an axial opening within which said
stecl shank extends, said striking bar having
means interlocked with means on the drill steel
shank and having a front annular striking sur-
iace adapied to deliver impact blows {o a collar
integral with the drill steel, and drill steel rota-
tion means including g ratchet and pawl mecha-
nism arranged at the rear end of the drill and
having a grooved rotation bar interlocked with
the pisicon for effecting rotative movement of the
piston, the rotative movement of the piston being
transmitted to the steel through the interlocking
connection bevween the striking bar and the steel
shank.

14, In a rock drill, a cylinder, a piston recip-
recable thereln, a hollow drill steel for receiving
vhe impact blows of said piston, drill steel rota-
tion mechanism including a grooved rotation bar
interiocked with the piston and relative to which
the latter is reciprocable, said rotation bar hav-
ing means preoviding an end-sealing engcagement
with the rear end of the steel shank, and hole
cleansing mmeans including an axial ligquid con-
ducting passage formed in said rotation bar.

15, Tn a rock drill, a eylinder, a riston recip-
rocable therein, a hollow drill steel for receiving
the impact blows of said piston, driil steel rota-
tion mechanism including a grooved rotation bar
interlocked with the piston and relative to which
the latter is reciprocable, said rctation bar hav-
INng means providing a sealing engagement with
the rear end of the steel shank, hole cleansing
means including an axial liguid conducting nas-
sage formed in said rotation bar, and means for

sealing the rear end of said rotation bar for

precluding entry of pressure fiuid from the motor
cylinder thereto.

16. A rock drill rotation bar having an axial
orening and grooves formed externally thereon,
and an integral reduced tip providing a ligquid
conducting jet to which liguid is supplied through
said axial opening, said axial opening being re-
stricted as it passes through said tip and said tip
naving radially ocutwardly therecf an annular
scaling surface for sealingly engaging an ele-

1ent within which said jet discharges.

17. A rock drill hammer piston having between
1ts ends an cnlarged head, a forwardly projecting

reduced striking bar portion and a rearwardly

projecving reduced extension, said striking bar
pm*tian Lhaving an axial opening adapted to re-

“ﬂ* vnie shank of a drill steel and a front annular

sriking surface, said rearward projection having
an axial opening alined with the opening in said
striking bar, and said piston having an axial
bore thierein connecting said axial openings.

1o, A rock drill nammer piston having between
its ends an enlarged head, a forwardly projecting
Iedu ad striking var portion and a rearwardly

JEFLItlb veduced extension, said striking bar

ﬁm tioix having an axial opemng adapted to re- -

ceive the shank of a drill steel and a front an-
nwlar striking surface, said rearward projection
naving an axial cpening alined with the opening
in said striking bar, and said. plStDIl having an
a a.l bore 'i;h erein conpectmg said axial openings,

walls ¢
oved faf connection with a rotation element.
19 A rock drill hammer piston having a head,
g, forwardly projecting striking bar and a rear-
ward guide extension, the forward portion of the

::_"E‘-

f said connecting bore being spirally .

2,081,919

striking bar having an axial bore adapted to
receive the shank of a rock drill steel and the rear
end of said rearward extension having a cylin-
drical bore, and the internal portion of the piston
between said bores being formed for cannectmn
with rotation means.

20. A rock drill rotation bar ha,vmg an axial
opening and spirally arranged grooves formed
externaliy thereon and a liguid-conducting jet-
forming means formed on the front end of said
rotation bar to which liquid is conducted through
sald axial opening, said bar having an end-sealing
annular surface surrounding the rear end of said
jet for sealingly engaging an element within which
said jet discharges.

- 21. A rock drill hammer piston having a rear-
ward extension internally bored and formed to
receive in interlocking relation therewith an ele-
ment of an automatic rotation mechanism, said

- piston providing a bore Ifreely communicating

with said first mentioned bore and formed to re-
celve a drill steel and said piston having sur-
rounding the forward end of the second men-
tioned bore an annular impact surface.

22. In a rock drill, a cylinder, a piston recip-
- rocable therein, a drill steel actuated by said

piston and havmg 2 shank and an integral collar,
sald piston having an axial bore and a front an-
nular striking surface surrounding the mouth of
sald bore, said bore adapted to receive the shank

oI said drill steel and said annular surface to

Impinge upon said coilar on such steel, and said

‘Piston having a rearward extension, and said

drill including automatic rotation means, a por-
tion of which cooperates with said rearward ex-
tension.

- 23. As an article of manufacture, a rock drill
hammer piston adapted for association with a
collared drill steel, said piston open from end to
end for the reception of fluid conductine means
and having within its rearward end means ef-
fective to cooperate in piston rotation, and at its
forward end steel receiving and impinging means,
sald impinging means arranged on the piston in
advance of the rear end of said steel receiving
means and said receiving means adapted to re-
ceive a drill steel shank and said impinging means
adapted to engage an integral shank collar lo-
cated in advance of the rear end of the steel
shank.

24. In a rock drill, a cylinder, a piston recip-
rocable therein, a hollow drill steel actuated by
sald piston and having means on which the
plston impinges, cleansing fluid means arranged
axially within said piston and having a portion
adapted to extend into said drill steel, said piston
having means for impinging upon said drill steel
at a point in advance ¢f the point of termination
of the cleansmg fluid supply means within the
steel.

25. As an article of manuxa,cture rock drill
hammer piston adapted for assocmtion with a
collared drill steel, said plston having within its
rearward end means effective to cooperate in pis-
ton rotation, and at its forward end steel receiving

and Impinging means, said impinging means ar-

ranged on the piston in advance of the rear end
of said steel receiving means and said receiving
means adapted to receive a drill steel shank and
sald impinging means adapted to engage an in-
tegral shank collar located in advance of the rear
ng of the steel shank.
| ELMER G. GARTIN.
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