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To aZZ%uth ztmay CONCern:: T :
. Be'it known that I, Wirztam A.. SMmIrH,

of Phillipsburg, county of Warren, State of
New Jeérsey, have invented certain new and
useful Improvements -in Rock Drills, of
which the following is a specification.

. This invention relates to fluid pressure op-

- erated drills of the hammer type, but-more

particularly to a rock drill of such type hav-
ing a differential piston. provided with a
main head and forwardly andrearwardly
extending shanks or extensions, with a con-
stant - pressure. chamber exerting constant
pressure. upon the rear end of the rear-
wardly-extending shank. - - AU

In . drill of this class the fluid pressure
is distributed to the front and rear.ends of
the main cylinder bore in front.of and be-
hind the main piston head in -any suitable
manner, and in.the present instance this
.distribution ds-controlled partly by the rear-

wardly. extending -piston shank and partly-

by an. automatic - valve so -that- the machine
may be termed a semi-valyeless rock drill. - -

.+ The. primary object of the invention. ig. 10

produce Iate admission of the actuating fluid
or live air pressure against the rear surface
‘of the main head.on the rearward stroke, in
order to afford as long back travel for the
piston as possible, and produce a late cut-off
on the forward stroke. By producing- as
long admission of air as possible against the
rear pressure surface of the main, piston
head, I am enabled to take advantage of the
full, power of the piston hammer, .. =

_The invention is illustrated in the accom-
panying drawings which show two preterred
forms 6f the machine. L

" Figures 1 and 2 are diagrammatic longi- -

tudinal sectional ‘elevations of a rock drill
embodying the invention, showing the piston
hammer in two different positions, and

" Figures 3 and 4 are similar views of a
modification. showing the piston. hammer in

two different positions.

Referring to the drawings, A represents
the cylinder of a rock drill having the chuck
B through which the drill steel C is inserted
in the usual manner in position to receive
the impact blows of the reciprocating piston
hammer, which comprises the main piston
head D having the forwardly extending re-
-duced shank E and the rearwardly extend-

ing shank It prov1ded with the rediiced héck
G forming the shoulder H-
portion I of full diameter.- -

»Sp'eciﬁea’pi'én of Léfte;sifatent. o 'Patéﬁted A}OI'25, '192'2.: :

with; the shank. ..

. ‘The main piston head D reciprocates with: o

in the larger bore J of:the cylinder and the
cylinder. 15 provided with a back cylinder

portion or back head X having a bore L-of

,%maller diameter to receive the piston shank
“ .

“are provided with a suitable arrangement .
65

of ports and passages partly controlled by
the piston and partly controlled by a valve
O for distributing fluid pressure to the dif-

admitted at the inlet port P and controlled

60"

The cylinder A and the back head K .

“ferent portions of the cylinder for actuating .~
‘the piston. = v

Actuating fluid ‘as. air under pressure is 70 -

by the usual throttle valve Q. . The chamber

sure is constantly .exerted on the pressure
surface S of the rearwardly extending piston

“Rat the rear of the back head K is under . |
“constant- pressure as shown so that pres--

‘shank. .The actuating fluid.passes.from the -
constant pressure. chamber R. through- the -

“port T-and the passage U in the back head

K registering: with the. passage V. _.in the

cylinder A out through the port ‘W to the"

80 . -

forward end of the main eylinder bore J in

cylinder is.provided with the exhaust port
X. . The passages U and V also form an ex-

‘haust passage on the forward stroke of the
‘piston because the passage U communicates

by means of the annular groove Y with the
port Z opening from the passage a leading

‘to the rear pressure surface b of the valve O.

This pressure surface -is obviously subject

the valve.
end.of the main cylinder bore J behind the
partly by the valve O; and.the manner, in

which this control is effected forms one of
the principal features of this invention: As

shown a forward admission- port. ¢ opens

front-of the main piston head D and ‘the- »
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“to a fluctuating pressure in the operation of =

,Th"e,.supply'}of ﬂuicT pfes,sure to theﬁre’a»i'ﬁ o
95 Lo
main piston head D is’controlled partly by -
the shoulder H of the piston shank I and:

100

into the smaller bore L of the cylinder cas- - "

ward passage e. .Another rearward admis:

sion port 7 communicates with the valve

chamber d by means of the rearward pas-

ing and communicates with the valve cham:- .
ber d of the valve O by means of the for-

105

sage ¢ and also communicates with the con-
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stant pressure R by means of the passage A.

A port j in the back head K between the -

main_cylinder bore J and the forward end

of the valve chamber & subjects the for-
plied to  the rear of the main cylinder head

ward pressure surface & of the valve O to
a ﬂuctuatmg pressure in the opera‘tlon of the
machine.

‘The m&e 0 may be of an y suitable form'

but is cumemer\tly provided with a front

head ¢ and a rear head p connected by the .

1iedu'ced neck . ¢ and the function of this
valve -is- to control communication -between
the - forward admission passage e and the
vearward admission passage ¢ in order to
produce a2 late admission  of fluid pressure
against the  rear pressure surface of the

“main head D on the rearward stroke and

20

prolong. the admission:
_has a long back travel, longer than custom-

The piston thus

ary in rock drills of this type and has a later
cut-off on the forward strolke.

In the operation of the machine, let it be
assumed that the piston is at the forward
end of its stroke and is about to start on
the back stroke as -indicated in Figure 1.

The cylinder is shown exhausting thro.lcrh

- the exhaust port X-and pressure is also ex-
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hausted * from “the front of the -valve O
through the port 4.~ The live pressure on the
rear sufface b of the valve O has caused the
valve to- throw over or move to its forward
position as indicated in Figure -1, closing

communication between- the: forward and.

rearward admission passages ¢ and g.-

The - piston.is ready for’ the rearward
stroke by the admission of fluid under pres--
sure'to the front end of the cylinder through -
‘the passages ‘U and-V from the constant

pressure chamber R. = As the piston travels
back, the exhaust port X to the back of
the miain head D is closed and the admission
port T to the forward end of ‘the cylinder

‘and the port Z to the rear end b of the valve -

O-are closed, but the shoulder H at the neck
of the plSLOn over-runs the. forward admis-
sion port ¢, without admitting pressure to
the rear surface of the main’ “head D, be-

cause the forward admission passage e 1s

still-closed by the valve O.

After the main head D over-runs the cyl-
inder exhaust port-X, the exhaust from the
forward end of the cylinder - is -opened,

. which also -opens - the. rear end & of the

60

valve O to e\haust through the passage @,

port Z, annular groove Y and passages U

and V to and through the forward end of
the cyhndm The shoulder ¥ on the neck
of the piston then over-runs the rearward
admission port 7, whmh admits pressure
past the piston neck G to the rear of the

larger horve J ‘of the cylinder, and also
"(hloam. the port j

to the front end % of

the valve 0, whwch throws ‘the valve to its

65

rear position indicated in Figure 2, thus

opening communication between the forward

1,414,224

and rearward admission passages e and g,

and-supplying full pressure behind the main

head-D to drive the piston forward. -

Owing to the fact that no pressure is sup-
70
D when the forward admission port ¢ is un-
covered-by the piston shoulder I, the piston

“has a substantially long rearward stroke,
"before the forward and realwmd admlssmn

passages ¢ and ¢ are placed in communica- 76
tion by the action of the valve O, and on the
other hand, the piston is given a late cut-off
on the forward stroke, because cut-off does
not take place when the rearward admission
port / is over-run by the piston shoulder H, 80
but is delayed until the forward admission = -
port ¢ is over-run by the piston as indicated.
m Figare 1.

The construction shown in Flgmes 3 and‘
4 is substantially the same as shown in-Fig-
ures 1 and 2 except that an additional anti-
compression or reliever port r is provided
and the forward end of the cylinder com-
municates by means of the passage s with the
valve chamber &, to relieve compression
after the piston closes the main exhaust port
X. The valve O’ is provided with an addi-
tional auxiliary head 7, the rear surface b’ of
which is subjected to a ﬂuctuatmg pressure.
through the passage ', and the auxﬂla,ry
head i controls an atmospherlc port-u com-
municating with the valve chamber and the
reliever port passage s. - The anti-compres-
‘sion-or reliever port = is over-run and closed
by the piston before the admission of fluid 100 -
pressure to the front end of the main cylin-
der bore J. When the valve O”'is thrown
to its forward pos1t10n as shown in Figure '3,
communication is cut off between the reliever
port  and the atmosphere by means “of the 105
head ¢. = - :

I claim:

- 1 In a fluid operated rock drlll of the
hammer type, the combination of a cylinder
and a differential piston subject to constant 110
pressure on one of its forwardly acting pres-
sure surfaces, means controlled by the piston
for supplying motive fluid to the rearwardly
acting pressure surface of the piston, a for- -
ward admission port and an admission port 115
rearward of said forward admission pert for
supplying motive fluid to the other: for-
wardly acting pressure surface of the piston
and a fluid actuated valve for controlling
communication between forward and rear- 120
ward admission passages leading to said for- :
ward and rearward admission ports

2. In a fluid operated rock drill -of the
hammer type, the combination-of a cylinder
and a differential piston subject to-constant 125
pressure on one of its forwardly acting pres-- -
sure surfaces, means controlled by the piston
for supplying motive fluid to the rearwardly -
acting pressure surface of the piston, a for- S
ward admission port and an admission port 130
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- rearward of said forward admission port for
supplying motive fluid to the other forward--

10
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ly acting pressure surface of the piston and
a fluid actuated valve subject to fluctuating
pressure on opposed operative surfaces, for
controlling communication between forward
and rearward admission passages leading to
said forward and rearward admission ports.

3. In a fluid operated rock drill of the

hammer type, the combination .of a cylinder.

and piston, means controlled by the piston

for supplying motive fluid to the forward

end of the cylinder, and an exhaust port.and
an anti-compression port for the cylinder, a
forward admission port and another admis-
sion port rearward of said forward admis-
sion port for supplying motive fluid to the
rearward end of the cylinder, and a fluid ac-
tuated valve for controlling communication
between forward and rearward admission
passages leading to said forward and rear-
ward admission ports and for controlling

communication between said. -anti-compres-

sion port and the atmosphere.

‘4. In a fluid operated rock ‘drill of the
hammer type,. the combination of a ¢ylinder

25

and a piston, means controlled by the piston

for supplying motive fluid to the- forward

end of the cylinder, and an exhaust port and

an anti-compression port for the cylinder, a’

80

forward admission port-and another admis- - .

sion port rearward of said forward admis-

sion port for supplying motive fluid to the

rearward end of the cylinder, and a fluid ac-
tuated valve subject to fluctuating pressure

35 .-

on-opposed operative surfaces for:control- -

ling communication between forward and

rearward admission passages leading to said

forward and rearward admission port and -

for controlling communication between said.

anti-compression port and the atmosphere.
In testimony whereof I have signed this
specification. ‘ R 7 :

WILLIAM A. SMITH.
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