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‘ROBERT NUTTY, OF NE

W. YORK, N. Y., AS

~ IMPROVED DRILLING-MACHINES.

I Sp@iﬁ@&ﬁibﬁ fDI‘IIll]lglt .Of-'Le_.t,téJ:s ?Pa,tenj;_Nd.-SS_,;l'?&; .daited._;Sepltcmber,l& 1:%566-'

To_all whom it may concern :

in g-MacghineS ;. .al':l(].; I do hereby -.dé,(__:l&r:e- that
the following is-a full, clear, and.exact descrip-

tion thereof, which will enable others skilled
1 the art to make and use the same, reference

being had to the accompanying drawings,

forming part of this specification.,

As 1s well known, the chief-and most.im-

portant expense in g unarrying is the boring of

. the holes necessary for the insertion of the
- charge, and when the rock is'very hard this
18 not only a slow and tedious operation, but

also very expensive, thereby rendering any
practical contrivance or machine for facilitat-
ing it or for abridging the time required for
1ts performance very desirable and of decided
importance and advantage. -
o produce a machine for quarrying pur-
poses, more espeeially by means of which: the
holes for the blasting-charges could be drilled,

has long been desired, and in'those machines

which have heretofore been exp erimented with
and used in and for quarrying, owing to the

continial and irregular change and variation

in the face of the quarry, occasioned by the

blasting,.the greatest difficulty has been ex:

- perienced in properly bringing the drill or drills
used to bear against the face of the quaxrry,

In.many cases it being impossible to obtain

the desired adjustment of the drill, and con-

sequently rendering the machine at times, and

In the majority of cases, useless and of no avail,
theadvantages gained by such machines hardl y
compensating fortheircost and the trouble and

annoyance experienced in their use and opera-

tion, L -
In the machine embraced in the present in-
vention the drill or drills are so-hung and ar-

- ranged that, whether to operate or work against-

thefaceof the quarry or rock in a vertical, hori-
zontal, or in any plane between the two, it can
be readily adjusted and brought to the proper
position therefor, and when in any of such po-

sitions be operated in the desired manner, as,
will. be obvious from the following detailed
~ description of the machine, as well as of the
- manner in which it is used, the drilling-ma-

Chlﬂ e b em—gfad&p‘ted” to any andj._.all'f.spe_c'ieé of

Plate 2; Fig. 5, Plate 2, and Figs. 6

it - - | rock-work, in addition to quarrying—such, for

Be it known that I, ROBERT NUTTY, of the
city, county, and State of New York, have in-
vented new and usefnl Improvementsin Drill-

instance, as tunneling, mining, sewering, and

submarine drilling.

Inaccompanying plate of drawings my im-

proved drilling-machine is illustrated.
Ifigure 1, Plate 1, is a: plan or top view of

the machine, with portions broken out to more

fully show it; Fig. 2, Plate 2, a longitadinal

vertical section taken in thé plane of the line
z x, Fig. 1, Plate 1; Fig. 3, Plate 2, a vertical
section taken in the plane of the line y y, Fig.
2, Plate 2; Fig. 4, Plate 2, a horizontal see¢- -

tion taken in the plane of the line 2z, Iig. 2,

and 7,
Plate 1, detail views to be hereinafter re-
ferred to. o - R o

- Similarlettersofreferencein dicatelike parts.-

A.1u the drawings represents the platform

of the machine, which 1s supported upon four
or more wheels, B, like the platform of an or-

dinary railway-car, and is to be of suitable
shape and size to sustain the various working

‘parts and frame-work of the drilling-machine,
‘which are to be soon explained; B?* B?, the
irame-work of the machine, the lower portion

_ IGNOR TO HIMSELF AND JOHN
SCOTT, OF SAME PLACE. o o

of which consists of a circular disk, C, to the

upper side of which is secured a platform or

table, D, having fixed or attached to its upper

side a raised: annular ring-flange, 1, having

-an. annular slotted ring, ¥, with tie or link
~pleces at suitable points of its slot; H, & Cir-
cular disk, placed above the slotted annular
ring I, and in a plane parallel therewith,
‘which disk at its center is secured to a center
vertical shaft or mast, G, passing downthrough
the lower parts of the frame-work into suita- '-
‘ble bearings of the platform A. The disk H
‘has a slot, I, extending entirely around. it,

which slot is in a corresponding vertical plane

to the slotted ring F, and both' areé at all -

points at equal distances from the center shaft

~or mast, G, or, in other words, concentric there-

with. Between the slotted ring F and disk H

are uprights J, at suitable distances apart |
to sufficiently brace and support the upper
disk, H, which uprights are arranged by the
pins @ of their two eunds in the slots of the
! sald disk and ring, thus enabling them to be :
‘moved aroand upon the same and brought to
any desired point thereof, where, by screw-
‘nuts b, or other suitable means, they may be
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-securely fastened. K, aboom or arm, that by

‘means of a clamp, L, at one end is secured to
“the center mast or shaft, G, between the disk
"H and platform, and, extending in a radial
line, is hung, by a bolt, ¢, passing through it,
to one.of the uprights J, beyond which 1t pro-
jects. anel has hung to its outer end, M, a drill-
rod, N, the peculiar arrangement and manner
of operating which will be now described.

O is a plate placed upon the upper side of the

boom K, where it is held by means of bolt-hooks

P passing through the same and around the
bars Q of the boom by their hook ends, on
which bolts nuts d are screwed, firmly and
tightly binding the plate to the boom. The
central portion, R, of the plate O is cut out, and
through it loosely pass two vertical screw-
rods, S S, that upon their upper ends, have
screw-nuts 12, and in the eves U of their lower
ends (seé Fig. 4) have hung the trunnion-
pins V of a frame or yoke, W, in the arms X,
upon the lower side of which the upper end
of a steam-piston cylinder, Y, is suspended
by its trunnion-pins Z Z upon opposite sides
~ of the cylinder, and at points diametrically
opposite each other, the said yoke or frame W
~and piston-cylinder swinging in planes at
right angles to each other. |
~ Tothelower head, A2, of the piston-cylinder

a vertical frame, C?, is secured, consisting of
two parallel uprights, D?% and end piece or
bar 2, between which uprights is arranged a
sliding head, E?, so as to move and slicie upon
the same; G2, a hollow piston-rod or tube
passing up through the center of the piston-
cylinder and each head of the same, to which
rod the piston-head is secured, as in ortlinary
piston-cylinders of steam or other engines.
This rod G? at its lower end is secured to the
sliding head 182, so that as the rod is moved
up and down by the action of the steam ad-
mitted to the piston-cylinder in any proper
manner, the sliding head will also be carried
up and down with it, playing upon the guide-
bars of the frame (> - B

Through the center of the rod G? the drill-
rod N is passed, and down through the slid-
ing head -2, in which, by its screw-threaded
portion,itscrews,and from thence down loosely
‘through the cross-bar I? of the frame C? here-

inbefore referred to, with a socket 11 its lower
end suitable for receiving a drill.

The drill-rod N is made of a square or other
suitable shape, and has a loose small bevel-
pinion wheel, H? through which the rod can
Joosely play, but yet be turned by 1t as 1t 1s
revolved through the small bevel-pinion P2,
turning, by its spindle J?, in bearings of one
of the uprights D2 |

K? is a ratchet-wheel, secured to pinion I7,

with the teeth of which ratchet engages the
spring hook or pawl L? secared to the sliding
cross-head E?; M? a spring-pawl, fastened to
upright D2, which pawl is engaged with the
opposite side of the ratchet-wheel K*to that
of the spring-pawl 17; N2 a square-shaped
frame or yoke, hung so as to swing upon the

—

uprights D2, which frame, upon one side, 1s
engaged with the arm O? of the sliding Cross-
head E?, so that as such cross-head moves up
and down the frame will spring upon the up-

rights D2, to which it is hung, and thus move

the spindle or shaft P?int6 or out of the valve
seat or box Q?, attached to one side of the pis-

“ton-cylinder.

From the above description of the manner
in which the piston-cylinder is hung in and to
the outer end of the boom, it is plainly appa-
rent that it can be swung into any desired po-
sition with regard thereto, and also elther
raised or lowered at pleasure, and there se-
cured by adjusting the suspension chains or
wires R?, extending from the plate of the boom
to the lower end or head-plate of the piston-
cylinder; and, furthermore, the position of the
piston-cylinder on the boom may be changed
at pleasure by simply loosening the nuts that
hold the plate in which it is hung to the boom
and then sliding such plate along and upon
the boom until, having brought it to the de-
sired position, it is there secured by tighten-
ing the said nuts, thus causing the bolt-hooks

to firmly grasp the side bars constituting the

boom. | |

As the piston-cylinder is thus susceptible of
being swung and brought to various positions
upon the boom to which it is hung, it is obvi-
ous, if a connection between the cylinder and
a steam - generating apparatus be made, that
will admit of such chavge in position and ad-

justment of the cylinder—as, for Instance,

through a flexible conducting pipe or tube—
that the drill-rod can be made to move or act
against the face of the quarry in any desired
direction, whether in a vertical or horizontal
plane, or in any plane between the two, ac-

cording as it may be necessary to accommo-.

date it to the direction or course of the layers
or laminge of the rock; and that, farthermore,
if the clamp by which the boom is clamped to

the center mast or shaft be loosened, as well

as the upright to which the boom is hung, the
boom can be swung around upon the frame-

work of the machine, so that its drill can be

brought into position to operate against the
side of the quarry, whether to the right or lett,
the importance of which is obvious. '

- 1In lieu of using steam as the motive power

for the drill, atmospheric air may be employed,

or any other suitable motor, and therefore 1

do not intend to limit myself to any particu-
lar power to be used, so long as that power 1s
communicated to or connected with the drill
in any suitable manner that will permit the

drill to be adjusted in position, as above ex-

plained, and yet be operated thereby.
Although only one boom with its drill has
been described as connected with the center

mast of the machine, it is .obvious that more

than one may be employed and arranged with-

in the frame-work of the machine, so that any
desired number of drills may be working orin

operation at one and the same time.
As the drill-rod is operated by the forward

Ll
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'and b‘u,hward play of t]m pmton mthm 1ts | ude of this cmnk arm R+ & sprmg-pftwl 18

' _cylmder 1t is partially rotated upon each
‘stroke bv the action of the spring hook or

pawl 12 attached to the sliding cross-head E?
- upon the ratchet- plI]IOIl I?, interlocked or en-
gaged with the bevel- mnmn wheelon the drill-
*'od the object of which is to cause the drill

to propeﬂv act upon the rock to drill a per-

feetly round hole therein.
It may be here remarked thELt it is plcuuly

obvious from a close examination of the turn-

 ing motion of the drill that the hole produced
by it must be perfectly round, and with no

projections or depreasmns, as are left by all

drills if turned irreg gularly, such projections

“and depressions bemﬂ in most cases the prin-
s and, further-
‘more, to alter the speed at W’hlch the drill is

cipal cause of the drill breaking

turned, it is only necessary to raise or lower

~ the sprmﬂ hook or pawl L? attached to the

cross-head L2, the spring for this purpose be-

ing secured to the said cross-head by a slot
and set-screw, or in any other suitable man-

ner therefor.
In order to increase the efficiency of the ma-
chme two or more tiers of drills may be ar-

ran ﬂ'ed one above another; but I do not thmk |

more than two tiers will be reqmred Oor rein-
dered necessary for ordinary quarry work.

In addition to the boom or arm of the l’l]hEL-_,

chine carr ying a drill which is arranged to be
worked by steam air, or other mmllcu* power,
I have similarly hunn another boom or arm,
At to the trame-work on which boom a drill-
rod B*, is hung, as will be now described, as
well as the manner in which itis operated.

Ctis a platform, placed just abovethe main |
platform of the machme,turnmn‘upon the cen--
ter mast or shatt, . To this platform are se-

cured two llpli“‘ht frames; D* D4, across which
extends a horizontal sha{t K4, tarning in bear-
‘ings of each’of the sane. On one end of this
shatt 1u* is a crank-handle, F4, for convenience
in turning 1t, and on its other end a wheel, Gf,
having a series of teeth, H* that in turn, act
ing ‘walnst theilnner eud Id, 01‘ a lever or beam,

Ji h!:mg upon a talerom. at K* of the platfmm |

(;‘* depresses such end of the beam, conse-

quently Ifting its outer end and the drﬂl«rod.

B*, hung by,ltb trunnion-pins a* in the slotted
drms or ends. of the beam, when, the wheel-
tooth having passed by the beam Jt , the outer

~ end of the beam then falls by 1its own welght,
bringing the drill to bear against the rock-

that is to be drilled, the play of the beam in a

downward dllectlon being limited by the frame

14, secured to the boom.
To rotate the drill- rod as it either moves ap

or down, or both, 1 have pivoted to the walk-

ing bea.m or lever J* one end of a connecting
bar or rod, M*, the other end of which is hunﬂ*
{0 one ar m N‘* of a double-crank shaft, 04
turning in bearmos of the boom, the arm P*

of which 1s connected through a rod Q* upon:

the upper side of the boom 1 to the cl‘amk-z‘urm
% hung upon a loose collar, S upon the
square portion of the drill-rod. To the under

W

hung that engages with the ratchet-teeth U¥,

_formed around.the loose collar S, hereinbefore

referred to, which pawl, ,thl_ouﬂ‘h_the move-

~ment of the parts connecting 1t with the walk-
ing - beam, rotates the ratchet - wheel, and
through it the drill- rod, each time the sald

bean is raised and dr ops or falls, as hereinbe-
tore explained. This boom orarm, having the
drill-rod B* hung in 1, as above descrlbed 13
su%epmble of bemﬂ' moved abont and around
in the frame-work of the machine, and brought

“eifher to the right or left and front or rear
‘side of the same, according as may be neces-
sary for the opemtmn of the dull ag a,mst the
rock of the quarry.’ - '

To the under side of the outer end of eaohl
boom an arm, L?, is hung by its elon gated slot,

‘M?® over and upcm a square-headed pin or stud,

N®, one end of which arm is made or prm"‘lded_'

| w1th two forks or pron%, O’ and to the other
‘a long lever or bar, P°, is pwoted the use of
~this pronged or fOI'de arm and. de‘ P® hung

to 1t being for and as a means of bracing the |

"boom 1n pOSlthll as the drill of the boom s

worked or operated. .

"In the use of the dullmn machme 1161@111"
above explained, it is mtended to place the
engine from which the power is transmitted

to the drill through flexible connecting pipes

or tubes upon the platform of the ma,chme, SO,
that the whole can be run out of and away

from or into the quarry, according as may be

desired or necessary, the machme by its car-
wheels running upon any suitable rails ]fud

upon the G‘rouud in any proper manner.

There are many. ways in which the booms
holding the drills can be constructed to allow
of their being extended or lengthened and
shortened at pleasure; and, furthelmme there

‘are various modes by Whu,h the booms cau be

adjusted in height according as may be nec-
essary, the above-adjusﬁtments of the booms
being susceptible of being accomplished with-
ont regard to the many adjustments of the
drills, as is obvious by an inspection of the

drawings. - |

With Shﬁht Lh‘lllﬂeS or modifications in the o
machine, it can be adapted to various styles

ot rock - work, such as tunneling, sewering,
submarine Work &e., as well as to drilling in
a quarry, and therefare 1 do not mtend to

limit myself to any one particular use or pur:

pose to which it may be applied or be adapt-
ablg, the present invention principally con-
sisting in hanging the drills in such a manner
to the boom ‘md in 50 operating it that whether
working in a horizontal or vertlcal plane, orin
a plane between the two, it can be brought to
bear against the rock or quarry n a propel

‘manner to drill the same.

It may behereremarked that bymeans of the |
screw-thread upon the drill- rod, in each case,

‘the drill-rod, as it is turned by the action of the |
devices alranﬂ‘ed therefor, is necessarily fed

downward as mst,as the hole,ls drilled in the

| rock, so that when the desired depth has been




reached torun the drill back or out of the hole, a
bevel pinion-wheel, §° is hung byits spindleT®
in one of the side pleCE'b, D2, in proper position
for meshing with the bevel-gear or pinion H?
upon the (11"111 rod, Wheleby by turning the
sald pinion S° thlouoh the crank-handle U of
its spindle in the proper direction the drill-

rod can be raised or lifted and brought back
to its original position, as is obvious without
any further explanation.

What I claim as new, and desire to secure
by Letters Patent, is—

1. The piston - cylmder' of a steam, atmos-
pherie, or other suitable engine, with the pis-
ton of wmch a drill-rod is suitably connected,
so hung that it can be adjusted to enable the
drill to-be brought to bear against the surface
of the rock or other surfa,ce, to be drilled in
any desired direction, whether in a vertical or
horizontal plane, or in any intermediate plane,
substarntially as descrlbul

2, A piston-cylinder through which a drill-

rod is operated, hung upon the boom or sup-
porting-beam’ therefor in such a manner that
it can be moved thereon and set at any de-
sired position, according to the point of the
ro¢k or other surface against which the drill
18 to aet, substantially as and for the purpose
described.
3. The pronged lever L% hung to the outer
end of the drill-boom, m’ld having an exten-
sion-arm, P, swweled or pivoted to it, sub-
,st-antially as described, and for the purpose
specified.

4. The piston-cylinder hung by trunnion-
pins to and in a frame, W, that by trunnion-
pins is suspended in the eyes of screw-rods S,
having serew-nuts T?, said serew-rods 1)‘181:11]0'
loosely through the boom K, orits equivalent,
Subst'mtlally as and for the purpoaes set forth.

!
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5. The extension - frame C!, secured to the
bottom of the piston- eylmder 1n which frame
slides a cross-head, E?, carrying the drill-rod
N, and connected Wlth the piston-head of the
cylmder, In connection with which it moves,
substantially as and for-the purpose desembed

6. The arrangement of the bevel-pinion H?
on the drill-rod, ratehet-pinion 1%, hung in sta-
tionary bearings of the frame C?, and spring-
pawl L#, secured to sliding cross- head K*, when
arranged and connected ton"ethel SO as to op-

erate upon the drill-rod as the cross-head

moves forward and backward, substantially
as deseribed, and for the purpose specified.
7. The tappet-wheel G*% walking-beam J4,
having drill-rod B* suspended in its outer end,
connecting link or piece M, double-crank shaft
04, rod QY connected with crank arm S*, car-
rying a p.;ml which engages with the ratchet-
wheel U* of the said drill-rod B4 when the sev-
eral parts are combined and armnoed together

s0 as' to operate upon the drill 'rod substan-'

tially in the manner and for the purpose de-
scribed.

8. The arrangement-and construction of the
frame-work of the machine, the same consist-
ing of the paraliel horizontal slotted platforms
D and H, connected to a common center-post,
G, and snpported at suitable points by up-
rw‘hts J, for holding the drill-booms, the whole
bemﬂ suppmted apon suitable wheels or fric-
tlon-rollers and arranged and connected to-
gether substautmllv in the manner described,
and for the purpose specified.

The above specification of my m'i*entlon

signed by me.
ROBT. NUTTY.
Witnesses:
ALBERT W, BROWN,
M. M. LIVINGSTON.
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