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UNITED STATES

RICHARD UREN,

OF HOUGHTON,

MICHIGAN.

OPERATING THE PISTONS OF ROCK-_E)F{ILLS. -

—— gma,

B T?‘ECH’ICATION formmg part of Letters Patent No 303,344, dated Au‘.gust 12 1884.

Amﬂmaimn filed ()Ltnber 12, 1"8i {No model.)

To wli whom it MY CORCeriv:
Be it known that I, RicHARD UREN, a 01t1-=

~zen of the United %qteq residing at Howh—

1O

L5

ton, 1n the eounty of IIouﬂhLou ‘and Slate of

Mlehlﬂ- an, have 11]1Tented Certmn new and use-:

ing the Plsmm of Roch—-Dm]ls and obher It 11-i
- gines, of which I do declare the following to

be 2 fu]l clear, and exact deseription, refer-

ence bemﬂ- hadto the accompanying drawings, -
forming piub of this specification.

My 1)1*9%@111: invention has for its olvject%

first, to provide improved valve mechanism,
ﬁhereby the reciprocating movement of _p]%—

tons, and particularly the pistons of rock-

drills, stecam-hammers, and similar machines,

may be controlled ftutomdtlcaglly and 1n SllC]l
manner as to give, when the piston is em-

- ploved to operate a tool-carrier, a more effect-

126G
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1ve blow with less danger of dlsalmngement
or breakage of parts; and second, to provide
improved means wher eby short strokes of the

piston may be delivered when desired. These

several objects of invention are accomplished

by the mechanism hereinafter described, illus-

trated in the accompanying drawings, and par-
ticularly defined as to its novel f@‘"btlll"@S in the
claims at the end of the specification.

As my invention is particularly well suited
to the operation of rock-drills of that type
wherein the motive power employed 1s com-

nying drawings shown the improvements as
applied to such a machine; but it will be read-
ily seen, and I wish the scope of my invention
to be distinetly so understood, that these im-
provements are applicable as well to steam-

hammers and to a great variety -of machines.
Kigure 1 18 a view partly in section and

partly in elevation on line z x, Fig. 3. Fig.
218 a view partly in section and partly in ele-
nation on line ¥ y of Fig. 3.  Figs. 2* and 2"

~are detail views of the me(,]mmsm for turning

45

Fig. 3 18 a view in trans-
2 2 of Fig. 1. Tigs. 4,5

the valve-cylinder.
verse section online

6, 7, and 8 are conventional views in Verti-'

50

cal section to illustrate the various positions
of the piston in making its upward and down-

ward strokes.
In the drawings, A deswu%es the maln cas-

¥

pressed air or steam, I have in the accompa--|

construetion.

A’ of the casing.

and bot.tomliend plates, A’ and A? of usual

ing-sleeves, « &', passes the tool stock or car-

rier B, within which the tool B"is held. Upon

the upper end of the tool-carrier B is formed

the piston B?, of a size adapted to work with-

in the valve-cylinder C, which fits air-tight,

and yet in a manner free to slide within the

outer casing, A, and has attached by screws
to its side the segmental rack- bfu ¢, which
works within a cut. -away space, ¢, in the part

a point ol)pesﬂze the segmental rack-bar, 18
formed 2 slot, «, thlounh which projects the
segmental gear- wheel W’ Sult"tb]y journaled 1n
the oastmn W, bolted to the casing, as seen In
Ifig. 3. The teeth of the gear-wheel W are in
mesh with those of the 1&@1{ bar ¢, and this

‘Through the threaded eap a of
.1*.1_16 end plate A, and through suitable pack-

55

In the side of the casing, at

65

70,

wheel serves not only to prevent the lateral

movement of the valve-cylinder as it slides up

and down, but serves also to slightly turn the
cylinder, When desired, for 4

a purpose to be
presently stated. The axle of the wheel W is
extended through the casting W’, and has a re-
duced end, over " which fits the key "W having

the dow nwmdly projecting arm ', Ca:lrylng

the spring-bolt w*, adapted to fit in the notches

| 0w’ of the segmental catch-bar W7, which is
bolted to the top of the casting W, as shown in

detail, Figs. 2* and 2'. This Ley W not only
enables the valve-cylinder to be turned, but,
by its coaction with the spring-boltw*® and seg-

mental cateh-bar 'W?, also guards against any

accidental displacement of the valve-cylinder
when once set to a desired  position. The
valve-cylinder C has closed ends € and (%,
and-through the lower end, ', and its pack-
ing-ring ¢ and exteriorly-threaded sleeve ¢
passes the tool-carrier B. Theupper portion
of the tool-carrier and the piston b°are bored
out, as shown in Fig. 2, and into the threaded
end of the piston is ‘fitted the nut B’, having a

four-sided hole throughout of a Shape corre-

sponding with the twisted portion d of the
turning-bar D, over which the nut slides freely
as the 1)1513011 ]3 rises and falls in 0pemt1no
the drill. The turning-bar D, which may be
of usual construction, passes throu 'h the-up-

per end, C?, of the cylmdel -valve ‘111(1 through

1110" of the drill, “to which are bolted the top 1 the pachmﬂ ring ¢ and the exteriorly- thlea(l
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9O

95

100




L5

10

10

2 303,344

ed sleeve¢’, and also throughthetop Glld plate, T of enlargement I%. Through the valve-seat ¢

AZ the paelunc- -sleeve o, &nd plate a¢* of the
casmn T'o the top of the turning-baris keyed

" ratchet- wheel, D', which may be turned by

any of the well ]ﬂlown forms of mechanism
for operating the turning-bar and imparting
the necessary rotation to the drill.

Upon the side of the casing A is formed the
enlargement A’ eoustltutmm the air or steam
ehest @, to w hich 00111p1*essed alr or steam
will be admitted by a suitable pipe connected
to the threaded opening @’ of the chest. From
this air-chest ¢® extend the air-delivery chan-
nels 1 and 2, formed in the wall of the casing,
and terminating in the upper and lower de-
These delivery-ports
open 1nto the casing at a distance from the top
and bottom end plates, A"and A’ respectively,

equal to the distance at which the delivery-

ports O and 6 in the valve-cylinder are placed
from the extreme ends of said cylinder, so
that when the valve-cylinder is in its lowest
position the ports 3 and 5 shall coincide, and
in 1ts highest position the ports 4 and 6 Shall
coincide, as will presently more fully appear
11 the description of the operation of the mna-
chine. Inthecasing A, and preferablyatabout

the position shown, are formed the upper and

lower eduction or escape ports, 7 and 8; and
the corresponding eduction or escape ports, 9
and 10, of thevalve-cylinderare so placed rela-
tively thereto that when the upper delivery or
induction ports, 4 and 6, are coincident the
lower eduction or escape ports, 9 and 7, will
coincide, the lower delivery- ports, 3 and 5,
and upper escape-ports, 8 and 10, being elosed
and viece versa. The upper escape-ports, 8
and 10, of the casing and valve-cylinder are
obliquely inclined in reverse direction, as
shown, so that when desirable, as will pres-
ently appear, the point at which the air or
steam 18 allowed to escape from the valve-cyl-
inder can be varied by turning the valve-cyl-
inder by means of the segmental rack-bar and
gear-wheel, thus causing the escape-ports to

mmmde b a higher or lowel point.

50

6c valve-space ¢, formed in the enlargement E

In the walls of the casing A, and at pomts
near the end plates, A’ and A’ are formed
the ports 11 and 12. When the p:iston 1s mak-
ing full strokes, the spaces between the upper
and lower ends of the cylinder-valve and the
top and bottom of the casing are in communi-
cation with each other through the ports 11
and 12, the channels 13 and 14, formed in the
walls of the casing, and the channel ¢ in the
hand-valve If, so that the eylinder can move
treely up, and will not be cushioned by con-

Jdined air until 16 has closed the ports 11 or 12.

The channels 1 3 and 14 open into the cock or

upon the side of the casing. With the valve-
space ¢ also connects the chamber ¢ by port
15, the main air or steam chest ¢ by the chan-

‘nel 16 in the wall of the casing, and the dis-
- 65 charge-port 17, which connects with a suitable

escape-pipe attached to the threaded part ¢’

|

sition shown

passes the valve or cock P which i1s held 1n
place by means of the washer f and nut /7, fit-
ting over the threaded end f~, and is Opemted
by means of the hand-lever f°, keyed thereto.

[t will bereadily understood by thoseskilled
1n the art that, instead of a hand-lever to con-
trol the operation of the cock If,this may be ac-
complished automatically when my improved
valve mechanism is to be applied as a *‘cut
off”’ to a variety of engines by connecting the
cock by a rod to a sultable working part of
the engine in the usual manner.

The « operation of the drill when deliveri ing
full strokes will first be defined, as in thisop-

70

79

8O

eration is required only such features of the

improved mechanism as constitute the first

part of my invention.

Assuming’ the various parts to be in the po-
in Fig. 2 of the drawings, the up-
per delivery-ports, 4 and 6, and the lower es-

cape-ports, 7 and 9, of the casing and valve-

cylinder being coincident, and the ports 3 and
5 and 8 and 10 being closed,compressed air 18
admitted to the air-chest ¢’, and passes thence
by the channel 2, and through the delivery-
ports 4 and 6 to the interior of the valve-cyl-
inder above the tool-carrier piston. T'he pis-
ton B* is now forced downward until in its de-
scent 1t closes the port 9 of the valve-cylinder,
when a thin air-cushion is formed between the
piston and the lower end, U, ofthe valve-eyl-

inder,which prevents the %tnkmn of the pis-
ton &gainst the eylinder end with too sudden
violence. The momentum acquired by the
pistoninits downward course causes the valve-
cylinder to move with the piston duaring the
remainder of its stroke, and until the end
of this eylinder strikes the end plate A’ of the
casing. This shifting of the position of the
valve-cylinder by the piston throws the upper
delivery-ports, 4 and 6, and the lower escape-
1)01“1:3 7 and 9, out of alignment, and at the end
of the stroke crmses the lower delivery-ports, 3
and 5, and the upper escape-ports, § and 10,
of the casing and valve-cylinder to coincide.
Compressed air will now pass from the air-chest
«® through the channel 1 and ports 3 and 5
into the valve-cylinder beneath the piston, and
will thus force the piston to rise until it nears
the end C* of the valve-cylinder, (a thin air-
cushion between the two, as on the downward
stroke,) when the cylinder will be forced by
the momentum of the piston to the position
shown in Ifig. 2 of the drawings, when the
downward stroLe will begin, as her etofore de-
scribed. If from any cause the piston iz ar-
rested in 1ts descent before it has so far com-
pleteditsstrokeas toshiftthe valve-cylinder to
cause a reverse movement of the piston, this
movement can be effected by oper fbtmﬂ the
hand-valve, as will hereinafter more fully ap-
pear. W’hen the drill 1s boring into an over-

head wall, the force of the downward stroke
will be much 1nereased by reason of the weight
of the piston, the driil-stock, and the drill, and

OO0
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~to avoid all danger of the drill glancing from

)
n

-3, through space €', valve-chamber ¢, channel

'40

piston; but since the area of the inner side of

- the cylinder-wall, 1t must follow that the press-

20

“the cylinder will therefore be forced to de-

60

8 and 10 obliquely inclined, as Shown as by |

cially upon irregular surfaces or in oblique di-

‘through channel 2 and delivery-ports 4 and 6

“any considerable extent, so that-the downward

303,344

1618 o a‘m‘id the violent striking of the piston

against the end of the valve-cylinder in such
cases that I have formed the discharge-ports

turning the valve-cylinder by means "of the
gear-.wheel W the ports 8 and 10 may be
caused to coincide at a greater distance from
the end C* of the valve-cylinder, and the air-
cushion formed between the piston and the
end C° will hence be increased, and will bet-
ter resist the force of the debcendmﬂ' piston.
The turning-bar and its mode of operation,
being substantially as in well-known forms of |
rock-drills, will be readily understood by those
skilled in the art, and need not be described
here. ~ |
In begmnmﬂ the drilling operation, espe-

rection, a source of frequent injury to the ma

chine 1s the glancing of the drill-point from.
the rock before the hole is fairly started, as
when this occeurs the drill-stock and drill are
most liable to be bent.
tion provision 1s made whereby at the begin-
ning of the drilling operation a succession of

very short blows may be given to the drill un- | -

til the hole in the rock is of sufiicient depth
the rock, after which the piston will be worked
with full strokes.

The operation of this p*u‘t of my mventlon
is as follows, assuming the parts to be in the l
relative. poswmn shown in IFig. 1 of the draw-
ings and the operator havmg by the hand-
lever f° turned the cock F, as shown. When
the cock I is thus turned, compressed air will
pass from the air-chest «* by channel 16, Fig.

k

14, and port 12 to the upper part of the inte-
rior of the casing A, at a point immediately
below the end plate A? and above the end of |
the valve- cglinder At the same time com-
pressed alr will also pass from air-chest «’ |

to the interior of the valve-cylinder above the

the end of the valve-cylinder 1s less than that
of the outside of such end by the thickness of

ure -of the air upon the outside of the cylin-
der end will exceed that upon its inside, and

scend. This downward movement of the
valve-cylinder closes the ports 4 and 6 of the
cylinder-casing before sufficient air has passed
through these ports to depress the piston to

strole of the piston is but little longer than the
distance through which the V’tlve cylinder
moves. As the cylinder moves down, the air
escapes from the space beneath the same by
the port 11, channel 13, and escape-port 17
until the end of the stroke, when the parts are
in the position seen in Fig. 5. The oper ator
will now turn the hand- level f?a quarter-rev-
olution until the arms of the cock F assumes !

By my present inven- l,

the positidn shown in dotted lines, Iig. 1.

When the cock I is thus placed, GOHll)lBSbt(1 -

air will pass from the air-chest «’, by channel
16, space ¢, valve-space e, ch.:-muel 13, and
port 11, to the exterior of the e casing A at a

70

Ijoillt'below the valve-cylinder and dejoininﬂ'

the lower end plate, A/, and at the same in-

stant air will pass from the air-chest by chan-

nel 1 and delivery-ports 3 and b to the interior
of the valve-cylinder below the piston. As

| the pressure exerted by the air on the outside
| of the valve-cylinder end is greater than that
exerted on its inner side, by reason of the’

greater pressure-area in the former case, the
valve-cylinder will at once move upward, car-
rying with it the piston until the end of the
cylinder strikes the upper end plate of the

30

casing, when the parts will again assume the

position shown in Ifig, 1,

ward stroke, as in the first instance. During
the upward movement of the valve-cylinder

the port 12 and channel 14 allow the escape

of air from above tlhe, cylinder to the escape-
port 17.

From the foreﬂ oing 1t Wl]l be seen that the
‘piston - strokes, when the Imand - valve 1 18

quickly operated, are very short, and 1t will
also be seen that since the piston is held in

| position within the valve-cylinder by means

of the air above and below it acts in deliver-
ing its stroke against an air-cushion, which 1S

‘broken by the coincidence of the ports of the

cylinder and casing when the qhohe IS com-

pleted. - ’
- It will readily appear that the operator can
vary the length of the piston-strokes at pleas-
ure by turning the cock I as soon as the valve-
eylinder reaches the end of its stroke, or by

allowing more or less air to enter the valve-
ey]mder to further move the piston before the
cock 1s turned. .

Those skilled in the art Will readily under-
stand that without substantial change my im-
proved construction of valve me(,hfmlsm may
be applied to a great variety of engines; and
I do not wish to be understood as restricting
the scope of my invention to rock-drills, al.-
though, as will be apparent from the forego-

Ing descrlptlon it is admirably adapted thel e-
to.

In this connection it may be stated that
in addition to the advantage attained from the
compactness of parts when the valve mechan-
ism is arranged within the drill a further 1m-
portant fmdv*‘mtfwe of this arrangement 18 that

the compressed air within the casing effectu-.

ally prevents dust from getting thelem and
injuring the working par ts

Having thus deseribed my invention, what I
claim as new, and desire to secare by Tetters

Patent, 18—
1. The 0011]1)11]‘1131011 with a 1*0011)100at1110

maln piston, of a 1110?&1)10 valve-cylinder with-.

in which said main piston may work, and an
outer casing within which said c¢ylinder may
slide, said casing and eylinder being

1, after which the op-
erator will reverse the cock to effect the down-

provid-
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ed with delivery and escape ports for steam |

or compressed air, substantially as described.

2. The combination, with the drill or tool
carrier and the main piston, of the movable |

valve-cylinder and the outer casing, said c¢yl-
Ider and casing being provided with delivery
and escape ports, and bmlm, arranged relatively
to each othier, substantially as dosel 1bed.

3. The eonfl_blnf:.twn, with the piston, of a
valve-cylinder having closed ends, and an out-
er casing having steam or compressed-air ports
above and below. said cylinder, whereby a
short stroke of the piston m: Ly be secured,
substantially as deseribed.

4, The combination, with a piston, of a
valve-cylinder within whl(,h sald piston may
work, and an outer casing within which said
cylinder may slide, said casing and eylinder
being provided with delivery aid escape ports
for admitting steam or compressed air for di-
rectly opemtmﬂ the piston when full strokes
are to be made, and sald casing being provid-
ed with supplemental ports “for admitting
steam or compressed air above and below thg

valve-cylinder when short strokes are to bef
made, substantially as deseribed.
with the drill or tool

.h-"

’I“]_Le combination,
carrier and the piston, of a valve-cylinder
within which said piston may work, and an
outer castng within which said cylinder may
slide, said casing and cylinder being provided
with delivery and eseape ports for admitting

steam for directly operating said piston when

tull strokes are to be made, and said casing

“being provided with supplemental ports for

admitting steam or compressed air above and
below the valve-cylinder when short strokes

are to be made, substantially as described.
6. T'he combination, with the piston and the
casing and the valve-cylinder arranged to |

Tl

302,344

slide therein, said valve-cylinder and casing
being provided with delivery and escape por £
and chf,umels situated substantially as shown,
of the cock I‘ and suitabie means for oper*'LL
g said cock, substantially as deseribed.

7. The combination, with the piston, of a
valve cylinder and casing having delivery and
cscape ports adapted to be brought into coins
cidence, and mechanism adapted to vary with
respect to the piston-stroke the point at which
the escape-ports of the cylinder and casing
shall coincide, substauntially as set forth.

45

50

8. The coml}nntmn with the piston, of a

valve ceylinder and casing having obllquelj,
Inclined escape-ports, and means for tur ning
sald valve-cylinder, substantially as deseribed.

9. The combination, with the piston, of a
valve-cylinder within whichsaid piston works,
and a casing within which said valve-cylin-
der slides, said valve cylinder and casing be-
g pr ovided with delivery and e¢scape ports
mdmpted to be brought coincident, and the in-
terior of sald casing being connected from end
to end by channels, and a perforated valve or
cock, substantially as described.

10. The combination, with the piston, of the
cylinder within which said piston moves, hav-.
ing its discharge-ports located at a 51101113 dis
tance above the end of the cylinder, and adqpt-
cd to be closed by .the piston befors the end of
the stroke, thercby forming an air-cushion to
break the fm ce of the plston, substantially as
described.

In-testimony whereof I have hereuanto seb my
hand this Sth day of October, A. D. 1883.

RICHARD UREN.

Wiltnesses:
THOMAS WILLIAM IKDWARDS,
JAMES H. PEIRCE.
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