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drill. Fig. 2 represents, one half a top view of

‘drill is attached in any desired manner.

pistons, d d, are arranged in relation with the
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To all whom 1t may concern : |
Be it known that I, JORN I. ALLEN, of New
York, in the State of New. York, have invented
a new and useful Improvement in Rock-Drills;
and I do hereby declare the following to be a
full, clear, and exact description thereof.
Inthe accompanying drawings, Ifigure 1 rep-
resents a vertical section of my improved rock-

the same and the lower half a horizontal sec-
tion at line z 2z of Fig.1. Fig. 3 1s a horizon-
tal section at line y of Fig. 1.

Similar letters represent similar parts in all
the figures.

My invention relates to that class of direct-
acting engines, operated either by airor steam,
Where the drill is operated direct from the pis-
ton moving in the cylinder.

My invention counsists in a peculiar arrange-
ment of valves and ports, whereby the piston
18 cushioned to allow a high speed without
striking the ends of the ¢ylinder, and for mak-
ing the pressure more effective at the upper
end of the piston, and that the drill may strike
a dead Dblow betore the pressure acting upon
the piston is reversed.

A isthe cylinder in which the piston B works.

O is the plbton -rod, to the end of which th,e

Disthe valve-chest, either cast on or serewed
to the cylinder, and in which a piston-valve,
D/, works. This piston-valve D’ is provided
with four rings ov pistons. The two central

ports a & and the exhaust-port ¢ in the usual
manner, and the lower piston, d’, works In a
cylindrical chamber, d&°, provided in the valve-
chest D.

Above the valve D’ atrlgger, IL, is arranged,
acting upon the stem of the valve 1)/ and n
contact with a plug, ¥, passing into the e¢ylin-
der A. This plug F IS forced outward, so as to

either by the pressure compressed between the
top of the piston and the cylinder-head or by
the top edge of the piston B coming in contact
with the projecting and inclined surface f of
said plug F. By this arrangement the valve
D' 1s moved downward as soon as the piston
arrives near its top stroke, so as to allow the
pressure of air or steam to enter the port a.
The chammber d°, below the Ic west position of |

the cx]mder A,

the piston «, 1s connected by a suitable open-
ing witha chamber, #,1n the valve-chest. This
cbamber I 18 connected by means of suitable
pipes or passages, # and m, with the inside of
The end of the pipe m in the .
chamber 7 is closed by a self- acting valve, 7
The piston B is provided with an aunula,r re-
cess, ¢, supplied with the working pressure, as
will be hereinatter described. Supposing the
valve D/ 1n its lowest position, to allow the
pressure to enter the port @ to act upon the
top of the piston B, moving the same down-
ward, the recess ¢ w1ll when the piston B has
arriv ed near its bottom stroke, come opposite
the end of the pipe m, thereby allowing the

pressure to enter and pass through said pipe

or passage m, force the valve ¢ open, and enter

| through the chamber % into the chamber 3

under the piston d’ of the valve D/, thereby fore-
ing sald valve D/ upward, so that the direct
pressure can pass from the air or steam pipe S
into the port b, as shown in Fig. 1. It will
thus be seen that when the piston arrives near
the upper end of its stroke the valve 1) is
moved through the action of the plug F and
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trigger B so as to admit the direct pressure

into the upper port, @, and when the piston
arrives near to its bottom stroke the valve D’
1s moved through the action of the pressure
operating in the cylinder upward again to ad-
mit the direct pressure into the lower port, b.
When thecylinder-piston B moves upward the

pressure, acting upon said piston, will pass

through the passage n into thechamberd®, and
act likewise against the under sideof thevalve
DY, thereby keeping the said valve in its de-
sired upper position. Whenever the plug I is
forced outward, either by the compressed va-
por in top of eylinder or by the action of the
piston B, and the valve D’ is thereby forced

downward, so as to change the position in such.
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a manner that the pressure will be admitted

npon the top of the piston B and the lower
port of the cylinder will be opened to the ex-
haust, this pressure, previously acting against
the botitom of the valve D/, will escape through

95

the passage n intothecylinder,and through the

same Into the exhaust, while, when the acting
pressure is again admitted to the under side

100

of the piston B, this passage n will be closed

by the surface of sald piston.

The piston B is made hollow, with a caxrlty,



B’,in the upper part of which a suitable nut, G,
is fastened, in which a rod, H, provided -with
suitable inclined ribs and attached to thecover
A’of thecylinder A, capableof turning,ismade
to work. The inclined or diagonal 1ibs on the

rod H work in corresponding groovesin thenut

- (G, and the upper end of the 10d H is provided

10

_wit-h aratchet-wheel, H’,into the teeth of which

the eylindrical or plug pawls J J are made to
work. Daring the downward stroke of the
piston B the pawls J J will allow theTod H to
turn in its bearings in the cover A’, while in
the upward stroke cf said piston B the action

~of these pawls J J engage against the teeth of
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the ratchet-wheel H’, lloldlnfr the same, and
consequently the rod H, Stntionary, whereby
the piston B, and consequently the rod C, with
the drill attached,ismadetoturn partly around
a distance corresponding with the pitch or in-
clination of the
said rod H. The pawls J J are eylindrical
plugs, fitting into suitable holes in the bosses
J’ J’, cast on the cylinder-cover A/, acted npon
by suitable springs, s,retained in their position
by screw-caps I, fitted into the ends of the
bosses J/ J’. A feather, ¢, prevents the cylin-
drical plug-pawls J from turning. There are
two pawls, J J, arranged in such a manner in
relation to the teeth in the ratchet-wheel that
while one pawl has a firm gripe against one of
the teeth the other pawl shall be Dalf. way be
tween one tooth and the next.
Theadvantageof eylindrical plug-pawlsover
the usual hin ned pawlsconsistsin their greater
strength and solidity and in the simplicity and
cheapness of manutacture, all of which are of
the greatest consequence in machines subject
to such violent jars as rock-drills. The rod H,
being of necessity of considerable size to give
the reqn-ired strength, would reduce the effect-
1ve area of the top of the piston if suitable pro-
visions were not made to allow the pressure to

‘have free aceess to the hollow part orcavity B,

In a certain measure this may be obtained by
an easy fitting of the inclined and diagonal ribs
of the rod H into the corresponding grooves
of the sleeve or nut (x; but this easy fitting of
the diagonal ribs of the rod H into the grooves
of the nut or sleeve ( will cause the piston and
drill rod to slide too freely npon the rod H with-

out the certainty of turnmﬂ' the same during
1ts downward motion.

To be able to make a good and tight fit of |

the diagonal ribs on the rod H in the grooves
in the nnt or sleeve (z,to insure its proper work-

ing, and at the same time to give free ingress

6o

and egress of the acting pressure into and out
ol the cavity B’ in the piston B, I arrange a
namber of holes, p p, through the solid part
of the nut or sleeve @, through which the
pressure of air or steam can enter into and
cscape from this cavity B’. Through suitable
holesor passages, t, this pressure canenter then
the annular cavity ¢. for the purpose above de-
ceribed.  In the npward-and-downward mo-
tion of the piston B the edges of the same pass

diagonal ribs on the body of |

252,920

' the ports a and b each tune, whereby the press-
ure still remaining in the cylinder between the
end of the piston and the cylinder-heads will
be compressed, forming acushioning to prevent
this piston stiiking the cylinder ends, and thus
allowing a high speed to be given to the same.
By this arrangement of allowing the ends of
the piston to pass the ports a or b for the pur-
pose described all passage of the direct press-

ure to the inferior of the cylinder will be cut

off when the piston is near its extreme top or
bottom stroke. As above described, when the
piston B arrives at its top stroke the valve 1’
18 moved to admit the direct pressure into the
port-passage a, and when the piston I arrives
at its bottom stroke the position of the valve
D’ has been changed and moved 8o as to admit
the direct pressure into the port-passage b.

cylinder whenever required, even when the pis-
ton B closes the end of said passages, I arrange
chambers I 1., one at the upper and one at the
lower end of the ¢ylinder A. Into these cham-

vided with annular recesses », from which
passages o are made to the inner ends of said
plugs, closed by a self-acting valve, ¢.

From the port-passages a and b passages » r
are arranged, connecting with the annular re-
cess or space v in the plugs N, and from the in-
ner ends of the chambers L passages w are
made to connect the interior of these chambers

with the upper and lower ends of the cylinder,

respectively. Whenever the piston B is in
such a position as to close the port-passages.a
or b at the end of its stroke the air or steam
pressure 1n the port-passages a or b enters the
passagesrr,passesintotherecessvand through

and through the passage 1 into the cylinder
A,either above or below the piston B, moving
the same till it has passed the opening of the
port-passage a or 0O, when the air or steam

pressare will enter through sald port-passage

1n the usnal manner and act upon the piston.
Instead of arranging the holes or passages

p through the solid part of the nut G, as above-
described, suitable passages may be arranged

through the solid part of the piston B from its
upper end and connecting with its cavity B’.

What 1 claim as my invention, and desire
to secure by Letters Patent, is—

1. In a rock-drill prov lded with a ribbed or
feathered rod, H, working in a corresponding
nut, G, ﬁrmly attached to the piston B, the
lloles or passages p through the solid part of
said nut or piston, in combination with the
cavity B/, substantially in the manner and for
the purpose specified.

2, In a rock-drill provided with a piston or
balance slide-valve, the combination of the
passages p and ¢ and recess g in the piston B
and the passages m and n, connected with the
lower part of the valve-chamber, arranged to
operate substamntially in the manner and for
| the purpose d‘*scrlbed

To allow this direct pressure to pass into the.

bers Li I. plugs N are fitted or screwed, pro-.

the passages o, lifting the self-acting valves g,
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3. In combination with the eylinder of a | spectively, the whole being arranged to oper-
rock-drill, the chambers L. I, with plugs N N, | ate substantially in the manner and for the
provided with annular recesses v, and with | purpose herein set forth and described.
passages o, closed by a self-acting valve, ¢, _ JOHN F. ALLEN.

5 and passages » ¥ and w, communiecating with Witnesses: -
the regular port-passages a and & and with HENRY E. ROEDER,
the upper and lower end of the cylinder, re- Wi 1. CORNELL.
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