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To awll whom it may concern:

Be it known that I, JAcoB IRGENS, of Pali-
sade, in the county of Minnehaha and Terri-
tory of Dakota, have invented a new and Im-
proved Rock-Drilling Machine, of which the
following is a full, cle(u and e\fwt descrip-

tion.
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The object of the invention is to provide
a new and improved rock-drilling machine
which is simple and durable in constl uction
and very effective in operation; and adapted
to be set in motion by hand or other power.

The invention consists in certain parts and
details and combinations of the same, as will
be described hereinafter, and then pointed
out in the claims.

Reference is to be had to the accompany-
ing drawings, forming a part of this specifi-
eatlon in which sumlzu letters of reference
indicate corresponding parts in all- the fig-
ures.

Figure 1 is a s1de elevation of the improve-
ment with parts broken out, and adapted for
hand-power. Fig. 2 is a seetional plan view
of the same on the linez x of Fig. 1. Fig. 3 is
an end elevation of the same. Fig. 4 is a sec-
tional side elevation of the drill- holde1 on the
line y y of Fig. 3, and Fig. 5 is a sectional
plan view of the same on the line z z of
Fig. 4.

The improved drilling-machine A is pro-
vided with a suitably-constructed base B,
supported on lugs C. On the base B are
erected the standards D, provided near their
upper ends with a suitable guideway E, in
which is mounted to slide vertically a car-
riage F, adapted to be raised and lowered by
a serew-rod G, held in the cross-beam D/,
fastening the upper ends of the standards D
together.

On the upper end of the screw-rod G is held
a handle or crank-arm H . for conveniently
turning said screw-rod G to raise or lower
the carriage F. In the latter is mounted to
turn a shaft I, provided on one end with a
crank arm or handle J, for turning the said
shaft I, and at its other end is secured an
arm K, provided on opposite sides of the
shaft I with offsets K’ and K? extending in
opposite directions, and in the outer ends of
which are fuleruined, at K3, the ends of the
handles T2 of the hammers L and 1/, respect-
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ively. The shaft I may be connected by suit-
able means with machinery for turning the
shaft by power. - Each of the hammers L and
L/ isprovided with the usnalhead I}, of any de-
sired weight, and each of the handles Lrispref-
reably made L- shaped, asis plainly shown in
Fig. 1.
dles 12 is limited by 1ubbel cushions N and
N’, held on the arm X, and between which
pass said handles at theu bent parts. (See
Fig. 1.) The heads of the hammers Land L’
are adapted to engage the upper end of the
drill-tool O, of the usucﬂ shape, and loosely
mounted in bearings P, formed on a frame
P, supported by an arm P? from the carriage
T, so that when the latter is raised and low-
ered, as previously described, the said frame
P, with its attached parts, will also be mised
or lowered.

The drill-tool O is usually polygonal in
cross-section and passes through a corre-
spondingly-shaped opening formed in the

‘center of a worm-wheel Q, in mesh with a

worm R, mounted on a shaft S, extending
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The swinging movement of the han- -
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transversely and turning in suitable bearings -

on the frame P. The worm-wheel Q is pref-
erably made in twoparts adapted to be bolted

together, so as to be conveniently fitted onto

the drill’tool O. On one end of the shaft S
is secured a sprocket-wheel T, over which
passes a sprocket-chain U, also passing over

&ptocket -wheel V, faatened on the shaft I,

carrying the arm K. Between the threads of
the worm R are arranged one or more pro-
jections R/, adapted toengage the under side
of the corresponding tooth of the worm-
wheel Q, so as to lift the same to raise the
drill-tool O previous to being struck by one
of the hammers L or 1"

The operation is as follows: When thesev-
eral parts are in place, as shown in Fig. 1,
the base B is set in such a manner that the
cutting-end of the tool O touches the rock at
the place where the hole is to be driven.
The operator then turns the crank-arm J, so
that the shaft I turns in the direction of the
arrow ¢’, thus imparting a swinging motion
to the arm K. The arm I causes the ham-
mers L and 1L’ to alternately drop with their
heads I’ on the upper end of the drill-tool
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0, so that the latter is driven into the rock. .
It will be seen‘that when the arm K is about -
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to pass the vertical position the hammer L
or I/ on the uppermost end of the arm K still
stands rearwardly inclined, resting with its
handle 12 against the cushion N. Now, on a
further movement of the arm K the head I
of the said hammer finally swings downward,
g0 that the end of the arm K is moved into
such a lowermost position that the full force
of the hammer strikes the drill-tool O before
the handle T2 of the said hammer comes in
contact with the cushion N’. A further move-
ment of the arm K causes the lug I’ or K7,
respectively, to draw the hammer L or I” in-
ward, so that its head 1? passes off the top
of the drill-tool and over the nppermost hear-
ing P’ of the frame P to finally drop with its
handle L? on the cushion N’.  When the low-
ermost part of the arm I{ swings past the
center; the respective hammer on this end
swings downward, so as to rest with its han-

- dle L?against the respective cushion N. The
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hammer remains in this position until the
arm has swung past the center when in its
lowermost position, as previously described.
The rotary motion of the shaft I causes a
gsimilar motion of the shaft S by means of
thesprocket-wheels T'and V and the sprocket-
chain U. The moveément of theshaftS turns,
by means of the worm R, the worm-wheel
Q, whereby the drilling-tool O is turned con-
tinually but slowly, so that the cutting-
edge of the drilling-tool O strikes the rock
at different places whenever driven down-
ward by one of the hammers L or I/, as pre-
viously described. The cutting-edge of the
drilling-tool thus forms a round hole. The
drill-tool O is lifted once for every revolu-
tion of the worm R by the projection R’ en-

- gaging the under side of the corresponding
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tooth engaged by the threads of the screw R
atthattime. Asthedrill-tool O passesloosely
through the worm-wheel Q, said worm-wheel

" lifts the drill-tool O when engaged by the pro-
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jection R’ as the latter presses against the
tooth at one side, so as to clamp the worm-
wheel Q to the drill-tool O, and the latter is
lifted with the worm-wheel Q. Thus it will
beseen thatthe hammers Land L” alternately
drop on the drilling-tool O, and the latter is
continually turned andraised, so that the cut-
ting-edge of the drill-tool rapidly cuts a uni-
form aperture in the rock. It will further be
seen that the hammers L and I counterbal-
-ance each other and serve as a fly-wheel, but
an additional regular fly-wheel may be added
on the shaft Iwhenever desired. It will fur-
ther be seen that when the hole drilled by the
drilling-tool O increases in depth the operator

turns the handle M, so that the carriage F is
lowered, thereby lowering the frame P atthe
same time, so that the upper end of the drill-
ing-tool projects a suitabledistance above the
uppermost bearing P’ and can be conveniently
engaged by the hammers L and I’. As the
latter do not change their position inrelation
to the frame P, the operation, as above de-
scribed, remains the same.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. In a rock-drilling machine, the combina-~
tion, with a frame, of a vertically-adjustable
carriage in the said frame, a rotary shaft
mounted in said carriage, an arm secured on
one end of the shaft, hammers having their
handles pivoted to the arm on opposite sides
of the shaft, a frame supported from the car-
riage and adapted to carry the drilling-tool, a
shaft mounted in the tool-holding frame, a
worm on the second-named shaft, a worm-
wheel mounted on the tool and engaged by
the said worm, and means for operating the
second shaft from the first-named shaft, sub-
stantially as heréin shown and describéd.

2. In a roek-drilling machine, the com-
bination, with the frame P, having bearings
P’, and the drill O, of the worm-wheel Q,
mounted on the drill, the shaft S, journaled
in the frame, the worm R, mounted on the
shaft S and having the projection R’ between
the threads thereof, and means for operating
the said shaft, substantially as and for the
purpose set forth.

3. In arock-drilling machine, the combina-
tion, with a frame provided with guideways,
of a carriage held vertically adjustable in the
said guideways, a shaft mounted in the said
carriage and adapted to be turned, an arm
secured on one outer end of the said shaft,
hammers pivotally connected at their handle
ends with the said arm at opposite sides of
the said shaft, a frame supported from the
said ecarriage and adapted to hold thedrilling-
tool, a shaft mounted to turnin the said frame
and rotated from the said first-mentioned
shaft, a worm held on the said second-named
shaft, a worm-wheel engaged by the said worm
and fitted onto the drilling-tool, and a lug or
projection held in the said worm and adapted
to engage the under side of the worm-wheel,
substantially as shown and deseribed.

: JACOB IRGENS.
Witnesses:

M. H. WAUGRUES,

E. E. Cross.
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