F
Jt il

sy 2

— —

Ll

. . N.PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D. C.

-----

------
—————

- s oy gy e

BT 69




o,#b“ﬁ’

1
!
|
r

— —— — — o el

ROBERT NUTTY, OF NEW YORK, N. Y.

Letters. Patent No. 87,061, dated Febmwy 16, 1869 |
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' IMPROVED ROCK-DRILLING MACHINE.
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| | The Schedule referred to in these Letterq Patent and making part of the same.

To all persons to whomtﬁese presents shall come:

Be it known that I, RoBERT NUTTY, of the city of
New York, in the conntyand State of New York, have

invented ce:{ tain new anid useful “ Improvementsi 11:1 Ma- |

chines for Drilling Rocks, and for other purposes ;” and

that the mllmﬂng is & full and complete deseription of
same, reference being had to the accompa.nymg_

the s
plates of dr awings, hereinafter referred to.

The improvements embraced. in this invention will
be in their description explaineéd more particularly in
connection with machines for the drilling of rocks, &c.,
‘although they are susceptlble of .adaptation to other
machines used for other ptrposes, such as forge and
steam-hammers, and in which the-drill or hammer-head,
or other part, thr ough and by which the blow is trans-
- mitted, must necessarily have an irregular movement,
or, in other words, a stroke of a greater.orlesser length

at times, according to the riature of the material on |

which it acts and for other obvious reasons; and the
‘main object :;md purpose of the present invention is to
obviate the constant breakage of those portions of the

machine by which the drill or hammer-head, &e., is -
lifted, and force imparted to it for striking a blow, and ~

in case a drill is used, those portmns by which the
dmll is fed, as fast as the hole is cut.

For ovelcommg this breakage of parts to the ma-
'chmes, many inventions bave been devised, but with |
only partial success, as they could 1ot be relied upon

for continuous working, from the fact that the jarring
of the parts, by the striking of the drill on the rock, 1s
80 great as to render it almost, if not impossible, to

keep the machine in repair, as, for instance, when the
drill was worked through a piston, or through a spring |

which is compressed by the drill, as it is forced against
it, 8o as to deliver a blow by ItS sudden expansion.
Tn this latter mode, the iriction is so great as to re-
quire almost constant repair, and to cause much diffi-
culty in the handling of the machine, so that such ma-
chines have been virtually ab&ndomed especially for
open-quarry work; and furthermore, machines have
been devised, in Whlbh the drill has be,en lifted by fric-
tmn-clutches, but allowed to fall of its own weight.
These machines, however, were nob fcmnd satisfactory

in practical oper atum

"In addition to the above d1fﬁou1tles experlenced in

the lifting and striking of the drill by machines now
and heretofore in use, much difficulty has also been ex-

perienced in the matter of feeding the drill forward toits

work, the many camphc&ted devices heretofore in use
taalmg to relieve the strain on the gearing, &e., and, in
fact, no mechanism has heretofore been a,rmnged that
would indicate with sufficient accuracy the great and
continued cha,nge in the hardness of the rock.

. By the present invention, however, a machine is pro-

duced by which the dlﬂmultles heretofore encountered

are overcome, the drill being lifted and driven by the
direct action of the steam, or other motive-power, so
‘that, whatever may be the amount of power applied,

no p.:u't of the machlne can be damaged by the shock, |

D

and the machine can be run at any required speed with-
out any diffienlty being experienced in the easy and con-
tinuous working of the whole ; and in my jmproved

machine, two steam or plbton-cyhnders are employed,

the one for operating the drill, and the other for regu-
lating the length of stroke, and for working the valves
and uther necessary appendages, the eylinderin which
the drill is operated being longer than that of the gov-

erning-cylinder, so that the drill can be fed forward as

fast as the hole is cut, whereby the necessity of using
delicate and comphmted motions, as has heretofore

been the case, is obviated.

_ Inthe accompanying plates of drawin gs, my 1mpmve-
ments in machines for drilling rocks, and for other pur-

poses, are illustrated— .

Figuare 1, plate 1, being a plan or top view of the
upper ends, or heads to the two piston-cylinders.
Rigure 2 a-Side view or elevation of ‘the fower ends -
to the plStOIl -cylinders. |

Pigure 3, plate 2, a central vertwal sectmn taken in

the pl&ne of the line z z, fig. 1.

A and B, in the drawmgs, represent the two steam-

cylinders, the one within the other, with the inner one

longer than the outer one.-
C, a piston-head, arranged to move within the inner
stea,m-cylmder A, to which piston-head D i$ the rod.
E, a platon-head arranged to move within the outer

'cylmdel B, which piston-head is of an a,nnular orring-
shape, and is provided with two piston-rods F, a,t points
diametrically opposite to each other, that upon the out-

side of the cylinder B, at its lower end, are connected
together by a common cross-head, G.~

The rod D to the inner plston-head O is extended
through the cross-head G, hereinbefore referred o, -
and at its extreme outer end has fastened to it, in any
proper manner, 4 drill-head, H. | n

J, a frame, bolted to the lower head of the outer
cylmder, from which it is extended below, and has its
side-pieces, K, connected at their lower ends by a cross-
piece, L, through which the piston.rod, carrymg the

;drﬂl—-hea,d extends and plays or moves. .

‘This frame J is provided for the purpose of holdmg
the parts (to be hereinafter described) arranged for

rotating the drill, and those for working the valve,

M, the stufiin g—boxes, for the rods ‘to the annular
plston-head and |

N, a stufiing-box, thmucrh which the piston-rod. ca,rry-
ing the drill-head moves, this stuffing-box N being
arranged to revolve with the piston-rod, as such rod
is carried around for rotating the drlll-head and con-
structed for such purpose, as will be herelnatter de-
scribed.

O, the steam—chest to-which P Q and R S are stem:n—

'ports the first two belongmg to and connecting with

the cylinder B, and the other two with the inner (,yhn-'
der A, with the Tatter-connected through passages T

‘and U leading from the steam-chest O to the ends of

the inner ¢ylinder. |
The passage U leading to the lower end, opens into



the cylinder at some distance from its head, for the

purpose of protecting the eylinder-head from the blow
of the plStOI], when it has worked f{)rwa,rd to its full

ton, before it re.:whes the cylinder-head, and thub, by
preventing the entrance of steam between the piston
and such head of the cylinder, stop the working of-the
drill, as it can and will not be again raised. -
V and W, exhaust-ports for outer cylinder B and.
X, exhaust-port for inner cylinder A.
| Y valve-plate, arranged to move over valve-surface
_7 to steam-chest, and thus, by making it of suitable
form, and with proper openings, to alternately open

and close the steam and exhaust-ports to the cylinders |

A and B, fcu the admission and exhaustion of steam
from the same, as it is moved over the valve-face from
end to end. To move this valve-plate Y, it is connected
through its stem, or rod, A2 with the outer end of an
- arm, B to a horizontal rocker-shaft, C? turning in

‘suitable ‘beari ings at each end of the bracket-arms D2,
fixed to the extension-frame J ; ‘this shaft C? by a plt-
man-rod, B being connected ‘mth the cqu-—head here-
inbefore refelred to, of the piston-rods to the -outer

- cyhnder.

From the fofugomrr description of the double engine,
composed of the cylinders-A and B, (both being con-
- nected with the steam-chest,) it is obvious that if s steam

e admitted into the chest, it will pass therefr om. asthe |

steam-ports are opened :ul]d closed, either at one-or the
other ends of such chest, into eon’esmndmg chambers

or portions of the cyhudms, and thus, by perinitting

the steam to act on both pistons at the same tlme,
move them with equal speed. |

The piston of the inner cylinder delivers, through its
drill-head, the blow upon the rock mtended to be drilled,

while at the same time the piston of the outer cylm-

~ der, through its cross-head, works the valve.

- As the piston of the i umer cylinder, which carries
the drill-rod, has no connection with the WOIkmg-pm ts

~of the plston to the other, or outer cylinder, it is ap-

. parent that there isno pusmblhty of a shock fi omn the

- blow being received by any part of the machinery

which would be liable to injury.by the constant jarring.
“This would be the case if the drill-head had any con-

nection with the parts worked by the motion of the
cross-head.

By making the drill-carrying G‘vhnder longer than the
'other it is obvious that the piston E to the foriner
Cy Imdu as it has no .valve motions of its own, can
have :‘LH} desirable length of feed, or a longer or shorten
- stroke, to accommodate it to a,ny irregularity which
may occur in the rock, without danger of deranging
the engine, and, by g*vuag increased pressure to the
outer face of tlu. piston, for driving it forward with a
‘greater speed than that by which it was drawn ba,ck
the drill can be fed forward as fast as the hole is dr 1lled
thus securing a'forward feed to the drill, which in all
otheér machines has been done thr ough a complicated
and intricate arrangement of machinery.

For wguhtmg the speed of both of the pistons,

throttle-valves, ¢ d ¢ f, are placed and arranged under °

the ste.m:l-portb, for the purpose of opening and clos-
‘ing them to any desired extent, thus placing them com-
- pletely under eontrol while th(, engine is in motion.
As, tor instance, if it be found that the piston of the
*gmemiuﬁ-cylindu is running with greater speed than
is desirable, thus cutting off stearn from the drill-carryv-

ing piston C too soon, by opening the valves ¢ £, and

closing the valves d ¢, elr,hu more or less, the said pis-
ton may be brought to the precise rate of speed.

These throttle-valves are very necessary, as the drill

is constantly changing in weight, and thus requires an
inerease of pressure to lift it Wlth & cOMMon arrange-
ment of the valve; for upon the admissiorn of a gteabu
amount of btea,m to the steam-chest, to compensate
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for such increase of weight in the drill, the governing-
piston will receive more steam than is necessa,l 'y, if not

regulated by the said valves, and thus, running faster

than the piston, render it 1mp0351ble. for the drill-carry- -
ing piston to run a sufficient length of stroke to strlke'
the rock with force enough to cut it. .

A% trununions on outer eylinder, and at points diamet-
nc&lly opposite to each other, which trunnions are pro-
vided for the purpose of ha,ngmg the engines in be&r—-
ings of a boom.

B{, additional trunnions, applied to the outer eyhn—
der below the trunnions A’ hereinbefore referred to.
These trunnions B* have serew-bolts tapped in them.

C*, segment-yokes, arranged by the slots DY, to act
on the screw-bolts to trunnions B% and at theu ends
attached, by link-pieces B, to the uprlghts I of a gear
or toothed wheel, G4, which is ar ranged to encircle the
outer pl&ton-(ylmder in which uprights I* the trun-
nions A¥ hereinbefore referred to, are hung and turn.

By these yokes, with their link-connection to the
geared wheel or frame G, when it is desired to shift"
the engine, for work by its drill, in any new position,
1t is only necessary to first loosen the screw-bolts, which
leave the engines free to be swung through the yokes, -
either more or less, until brought into the proper posi-
tion, when, screwing up such bolts against the yokes,
all is.made tight and firm.

With the rrear—-wheel G* suspended upon a fmme, 80
as to move &wund thereon, with a pinion-wheel ar-
ranged on such frame, to work into the cear-wheel G,
the position of the engine may be changed for augles
which could not otherwise be obtained by the move-
sent of the yokes, and without leaving a weak point,
which would be. the case were ) umversal-gmnt em-

- ployed instead.

- Betweenthe cross-head of plstnns to govarmng-—cylm—-- :
der and bevel-gear wheel L¥, arranged by a spline-joint
on the drill-rod, the followmg arrangement of pa,rts is
provided for mta,tmg the drill-rod.

M* an arm bolted or keyed to one end of cmss-he‘td
above referred to, which arm, at its outer end, is pmi— |
vided with a fixed pin, N*. |

Over this pin N*the slotted end, 0, of a rockin g—]evel
P, i3 plaued this lever turning upon a falecrum, at Q‘
of the bracket-arm R*to the extension-frame, and at
its other end connected, through a pitman-rod, S“ with
the outer end to an ar m T, arranged to swing laosely
upon the centre shaft U* of a ratchet-wheel, V. |

This arm T" carries a spring-pawl, W, for revolvi ing
said ratchet V¥, and thus, through .its shaﬂz having

‘bevel-gear wheel which eng&gea with the bevul-—gea,r

L, or. drill-rod revolvmg such rod, the said pawl W*
bung moved alternately forward, carrying the wheel,
and. then back over the-same, as, by the upward and

downward motion of the cross-head, the lever is rocked.

Y, a spring-pawl, applied to extension-frame J, in .
pomtmn to hold the ratchet-wheel from turning back. )
As the drill-rod, which is in faet the piston-rod to
the .inner cyhnder, is revolved by the action of the
parts hereinabove described, and, for that reason, must -
be provided with a groove along its length, the stuﬁng-
box for the cylinder-bead, through which it passes, must
necessarily be so constructed as to turn within the
cylinder-head, in mnnecbmn with the drill or plston-rad

thereot,

In fig. 3 a stuffing-box 8o constr 11{31::.11 is shuwn and

is made of three parta, AP B ', with packm fr-mxn' D?,

which is confined between the pa,rt Af’ fixed in the hea;d '
to the piston-cylinder, and the sleeve-part C*, which is

| held to its place by the screw-collar, or part B" which

18 serewed over the pm,]wtmg_partmu of part Af'

The screw-collar and. sleeve are of such form as to |
11113811001{ by a ﬂangc,-gomt @, s0 that if the collar be
screwed down, the sieeve will be made to tightly” con-

| finethe pacl{mg around the drill-red, while at the Bame




time it is allowed to freely turn within the box as the

- rod turns, between which and the sleeve there i is a-
spline-joint.

Having thus descmbed my improvements in rock~

drilling machines, &c., I will state my claims as follows
What I claim as mv invention, and desu‘e to have
secured to me by Letters Patent, is— -
1. The combination of the inner and outer cylinders,
with their pistons and connections, substantially as and
for the purpose set forth.

9, 1n combination with the above, a steam and mlve— _

chest, when so constructed, and prowded with steam

and exhaust—ports, and mth suitable condusting-pas-

sages as to admit and - exhaust-steam from the two
steam-cylinders, when used for the purpose specified. -
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3. A stufﬁﬁg—box to a eylinder-head, when con-

structed so as to turn around with the drill or pis-
ton-rod, substantially as descrlbed for the purpose
speclﬁed
4. The arrangement of the rockmg—-lever'P*, pitman-

rod ', ratehet-wheel V*, arm-carrying pawl W, gear-

wheels G4, one upon the 'dril T0d, in 'combination with

the. cmss-h@a;d to which the Sa.ld rocking-lever is con--
nected, subst&nmally as described. for the purpose speci-

fied.
ROBT. NUTTY.
Witnesses: '
 ALBERT W. BROWN
WH. O. SHAW.
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