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UNITED  STATES

PateNnT OFFICE,

HOWARD §. BATLEY, OF DENVER,

COLORADO.

HAND ROCK-DRILL.

SPECIPICATION forming part of Lietters _Patent No. 304,288, dated September 2, 1884,

Application filed July 20, 1883.

To «lt whom & may concern:

Be it known that I, HlowanrD S. BATLEY, of
the city of Denver, coanty of Amlnhoe, and
State of Colorado, have invented certain Tm-
provementsin fTand Rock-Drills, of which the
following is a specification.

This invention relates to that elass of rock-
drills operating by hand-power; and it con-
sists of certain improvements wherehy power
is applied at the end of the machine from any
desived position, independent of -the position
of the maching; of certain improvements in
the mechanism for retracling -the hammer,
whereby only a small amount of power is re-
quired; of improvements in the mechanism
for re 01p1oefmnn aud partly rotating the drill-
point, wherehy the drill-point is Innﬂ\ held
against vie rovk watil ehe Blow s delivered;
of an improved automalic feeding device; of
an improvement consisting of a single Tod
having agjustable points, llw rod 100(11110 con-
1111110ua1v through the machine, thus obviat-
ing the use of a large number of drills; of
improvements in “he arr rangenent of 1)11[\
whereby the jar oceasioned bv the striking of
the hammer ecannot be felt by.the driller; of
improvements in construetion, enabling it to
be placed within three inches of the walls of
tunnels and’ Sh.lfts, it being less than five
inches wide.

Figure 1 represents a side elevation of mv
iuvcnbwn Fig. 2 represents a plan of the
same. Itig. 3 represents parts of the machine.
TPig. 4 vepresents ascetion through eylinder G,
showing the deviee that holds and feeds the
drill-holder, with the drill-rod C through it;
also, full and sectional views of end D, of rod
C, and nut e ¢, and full-size view of point C C
and manner of holding it. TFig. 5 represents a
plan of the levers and eams inside the frame.
(Shown only in dotted lines in Figs. 1 and 2.)
Trig. 6 represents a section ﬂnough the entire
machinein a plane parallel to the plane in Fig.
1, directly through the center of the cy]mdel
and drill-vod, levers 13 and 10, disk 14, and
spring L. 1Mig. 7 represcents a similar seetion,
looking from the opposite side of the ma-
chine; with the section of {he bevel- gear N
through its center, which is :0t in line with
the !’enter of the ('vhnder -

The frame A of my driil consists .of four

-arms of the erank

uprightsides, forming a parallelogram, having

(No moﬂ(‘]v.)

@ base which rests upon {he coupling I,

Through the center of 1he base of the frame
the coupling-bolt b b passes.  The frame may
be secured in any position npon the coupling
by means of the bolt, and the eoupling may

be secured in any position upon the horizon--

tal bar 0" 0'. The longer sides of the frame
form bearings for the shafis Y and 3, rods 12
and 15, pawls 4 and 5, and it also” has slots
oppositeand paratlel with each other, in which
ruan the frictionless rollers of the hammer K.
These sides have also in each a semicirenlar
aperture on line with the base of frame, and
eneircling the coupling-bolt b b. This space
allows the bolt to be loosened from eitherside
of the machine.
end of the frame.. The other end contains o
hole Luge envugh to admit thenub L
this end of the frame are two projections con-
taining the shaft O; also two segments form-
ing rings of the same radius. They are par-
allel with each other and perforated withi holes
in line with and equidistant from each other.

The bevel-geared crank Mis of alength suf-
ficient to enable a miner. to drill holes above
his head or on aline with his feet while stand-
ing crect., Tt consists of two rods, m and #,
containing cdch a bevel-gear, meshing into
each other. A turning-wrench may be applied
to either end of rod m. The two supporting-

the shaft O by means of set-screws. - The end
of rod n is square and tapering and fits into
the end of the bevel-gear N. The bevel-geared
crank may be -separ rated from the frame by

- loosening he set-serews, springing the rods of

the xhafb O, and Wlthdmwmrr the rod p from
the gear N. The bevel-gear N s supportéd
by one of ils hubs bedrum against a flattened
place on the shafs O. In the end of the hub
is secrewed a tap-bolt, which passes through
the shaft O and rev olves with the gear, The
head of the holt bears against a flattened place
on the shaft. The othe] hub of the gear N
passes through the box I’. In the center. of
this end is a square socket, in whieh fits the
rod 2 of the bevel-geared crank M. .The box
Pfits between the segments. Two lugs upon
it extend under the segment-rings and fit the
curves. Through the box I are two holes in
line with the holes in the segments. The dou-
ble pin Q passes through both segments and

The drill-rod C rests in one.

Tpow

arc securcd to the ends of
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the boxP. Byremoving the pin Q the bevel-
geared crank may be moved with the box P,
bevel-gear N, and shafft O, and secured in any
position upon the circamference of the seg-
ments by the pin'Q being passed through the

segment and box P, This’gives a very large.
range of positions independent of the position |

of the frame A. Upontheshaft Orevolvesfree-
1y the double gear R S, of one piece of material.
R is a bevel-gear ¢ one-half of the diameter
of N, and meshes into it. Sisa spur-gear, and
meshes into T. This gear is secured to the
frame by the stud U, and meshes into the gear
V, which is a part of the cam W. The cams
W and X are of the same throw, but of differ-
ent carves. The reason of this will he ex-
plained further on. They are keyed to the
shaft Y, which shaft has bearings in the frame
A. The cam W works upon the rollers 6 and
7 of the double ratchet-cam 1, and the cam X
upon the rollers $ and 9 of the double ratchet-
cam 2. The double ratchet-cams 1 and 2 are
of same throw and curve. The ratchets and
cams are preferably of one picec of material.

‘The pawls 4 and 3 are secured to the frame by

studs. A spring, secured to the stud and bent

to bear upon the top of each- pawl, holds it

against the ratchet. The ratchets and pawls
prevent the machinery from being rotated in
the wrong diréction. They also hold the ham-

~ mer wherever it may be stopped on its back-

ward stroke. The double ratchet-cams are
keyed upon the ends of the shaft 3 and close
to the frame. Their working-edges are par-
allel, so as to operate as one cam upon the

-rollers of the hammer K. Upon the outside
. “of each of the double ratchet-cams are secured

40

45

two frictionless rollers, 6, 7, 8, and 9,"-by means
of studs. These rollers are placed équidistant
from the center of shaft 3 and npon lines pass-
ing through its center; but the rollers upon
tdouble cam 2 are placed at aright angle to the
roller§ upon the double cam 1. Thus (see
Tig.1) a straight line drawn through the cen-
ters of shafts Y and 3, and extended beyond
3, would pass through the centers of the roll-
ers 8 and 9 upon cam 2. This sameline would
form right angles with a Jiné drawn through

“~the centers of rollers 6 and 7 upon cam 1.

50

‘When ‘the rollers of the double cams occupy.

“the position represented in Fig. 1, two of the

60

working-edges of the double ratchet-cams will .

be just in front of the rollers of the hammer
K, as represented in Fig. 1.

The double cams 1 and 2, although upon
opposite sides of the machine, operate as one
cam. Motion is transmitted to them by the
gingle cams W and X, working alternately

upon their respective rollers, thus as the cam-

W (see Fig. 1) leaves the roller on double cam

"1, the cam X will bear upon the roller 8 on

double cam 2, and will carry it one-quarter of
a circle. This will move the hammer one-

- half of its stroke. - As the cam X leaves the

2}
n

< roller 8, the cam W will bear on the roller 7,

it having arvived where 8 was, but upon the
other side of the machine, and will move it

Jargest diameter of the shank.

304,288

one-guarter of a circle, completing the stroke

of the hammer. The roller 9 would then be
where 8 now is in Fig. 1, and 7 would be
where 6 is now. The shaft Y has made one
revolution, the shaft 3 but one-half of a revo-

Jution: - Thus the singlecams W and Ximpart

continnous rotative motion to the double
ratchet-cams 1 and 2. The hammer K is

placed inside the frame upon rollers attached
.to its sides.

These rollers run in slotgin the
frame A, and protrude through on each side
a distance equal to the thickness of the double
ratchet-cams 1 and 2. Through the center of
the hammer X the cylinder G passes. The
back of the hammer contains two slots, and
also the end of the frame in which the ends

_of the spring are placed. The spring is of

V form, and has four ends. These straddle
the cylinder G, and lever 13, and the nut I
The spring is held in place by its resilience.
The eylinder G passes through the center of
the hammer, and rests in the collars g and g,
secured or cast to the frame A. The cylin-
der has a cylindrical bore through its center,
which bore is threaded. At H the eylinder
enlarges, forming a shoulder encircling the
cylinder, and the hammer K strikes against
this shoulder. The end of.cylinder nearest
the shoulder H is cut to form a shoulder,
against which the lever 10 bears when moved
by the disks 11 and 11. Upon the face of this
end of the cylinder is cut a ratchet, the teeth
facing the end of the frame A. One end of the
lever 20 is formed to line with the: ratchet.

The other end  of the lever 20 embraces the

eccentric 21. The lever is pivoted at 22, and
the eccentric is keyed to.the shaft 8. Through
the cylinder G passes the drill-rod C. One

end bears in the frame, and it is supportedin -
A

the cylinder by the collar J and nut I.
key-seat is cut in the drill-rod C its’ whole
length, except on its ends. One end, E, is
squared for a wrench, and the other end, D, is
tapered and threaded on the taper. A‘square
hole penectrates the end the depth of the taper,
and the end is also split quarterly of its cir-
cumference. A nut, e e, fits the taper-thread.
. The drill-point ¢ ¢ is essentially a part of the
drill-rod C, as it is impossible to use in the
machine the drills that are employed at pres-

ent either for hand or machine drilling. The
drill-point ¢ ¢ has three catting-edges. The

shank is square, and tapers from the back of
the cutting-edges on all four sides nearly the

“whole length of the shank, where it is cham-

fered sharply to admit it into the drill-rod,
the points where the tapers meet being the
A fall-size
view of point ¢ ¢ is shown in Fig. 4. Upon
the drill-rod C the collar J and nut I slide
wlhien not within the cylinder G. The collar
J is tapered and threaded upon its outside
nearly its whole length. Its largest end is
made hexagonal. Thecollaris split quarterly

of its circumference the length of the thread
and taper. The nut 1'is bored tapering, and
threaded to match the taper and thread upon
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the collar J. The oulside of the nut I con-

tains a thread matching’ the thread in cylin-
der G. Oneend is made hexagonal, admitting
of a wrench. '
‘Upon the drill-rod C, between the cylinder
Gandthe end of frame A is placed theratchet-
wheel F. A key is nnde fast to the wheel,
and fits loosely in the key-seaf of the drill-rod,
allowing the rod to slide thr ough the wheel I‘
One end of the lever 16 contains a pawl, 18,
which is held against the ratchet-wheel F by
a spring attached to thelever 16. The lever
is pivoted at 19. The other end rests upon
the double eam 17, keyed to the shaft 3. The
lever 10 (see Fig. 5) slides -upon the rod 12.
Oneend of the lever isshouldered. The other
two-ends of the lever rest upon the faces of the
disks 11 and 11 and contain slots for the pro-
jeetions on the disks to move in, and move
the lever by bearing against the end of slot.
The disks 11 and 11 contain each two projee-
tions, and the disks are keyed to. the shaft 3,
so as to act asone. ~ Between the disks 11 and
11 is keyed the disk 14. The lever 13 is a
forked lever. One fork contains a slot large
enough to straddle the disk 14 and rest upon
the shaft 3. The other forklines with the disk
14, and contains a slot that recegives the pro-
]echons on_the disk...The lever 13 slides on
the rod 15. 'The end nearest the rod 15 con-
fains a shoulder, which, when moved, bears
against the end of eylinder G and moves it.
The disk 14 has two 1)10_]ect10ns, and is keyed
to the shaft 3, so that its projeetions will stand
at a right angle to the projections on the disks
11 fmd 11, as represented in Tig. 1.. The
section in Fig. 6 shows the disk 1-1 divided
through its ccnte1 , alsothe levers 13 and 10 and
spring .
The operation of my drill w 111 be as fo]lo“s

coupling B. The bar is then braced aoamst
the walls of a tunnel or shaft, - The machine
is adjusted to the required position, its front
end being not more than two inches from the
face of the rock. The coupling is then tight-
ened upon the bracing-bar and the frame up-
on the coupling by the bolt &b, A drill-point
is placed in the drill-rod, and the. nut ¢ e is
tightened, forcing the spllb ends of the rod to
conform to the mper of the shank.- The rod
and pfnnt arc now pushed against the rock, a

. wreneh is applied to the nut I and one to the

55

60

collar J, and the nut I is tightened upon the

collar J forcing the split ends of the collar to
grip the rod C. A burning-wrench is now ap-
plied to the most convenient side of the bevel-

geared crank Monthe rodm. Poweris trans-
mitted through the gears N, RS, T, and V to
the shaft Y and sing yie cams W and X, and by
them alternately to- “ihe double cams 1 and 2.
As these revolve as one cam, they push the
hammer from themuntil therollers of the ham-

- mer run off the cams, when the hammer is
65 thrown forward against the shoulder Hoof the

eylinder G by the spring I.. The moment a
blow isstruck a pr ojection on the disks 11 and

i

11 enters the slots in the ends of the lever 10,

-and moves its shoulder against the shoulder

of the eylinder G, pushing it back, and the

70

drill rod” and point, from the rock, stopping

when the projection leaves the slof. At the
same time oneside of the cam 17 1ifts thelever
16, forcing the pawl 18 to partly rotate the
ratchet-wheel F; consequently the drill-rod C,
collar J, nut I, and cylinder G. The eccen-

‘tric 21 then forces the bent end of the lever 20

into the ratchet on the end of cylinder, turn-

.ing it upon the nut I backward whatever dis-

tance it was driven ahead by the hammer, the
nut I, collar J, and drill-rod being held hom
tur nmo by the pawl18,bearing on the ratchet-

wheel I. ~One of the pIQ]CCthIlS on the disk
14 now enters the slot in the fork of the lever
13, that lines with it, and moves the shoulder
of the lever against the end of cylinder, push-
ing it ahead and the drill:point against the.
rock. The point is held firmly against the
rock until the blow has been dehveled by the
disk 14, Theforks of thelever 13 must'spring

apart to let the projection move on when the'

point is against the rock, the blow being de-
livered before the projection leaves the slot.
These movements are all executed while the
hamnier is moving back. after. each blow, ex-
cept themovementof thelever 20, Thislever
comes in contact with the ratehet but once in
two blows.

It will be seen by reference to 1‘10 1 that

‘the lever 20 is pivoted below the centel of cyl-

inder G. The ecceentric causes the bent end
of the lever to describe an . are whose chord
will form the same angle to the axis of the
eylinder as the pitch of the thread in the cyl-
inder; consequently,when thelever comes in
contact with the ratchet, it turns the eylinder
on the nut I. As in most rock the distance
that the point- would be driven ahead in two
blows would not exceed one sixty-fourth of
an inch, (the cutter having three edges,) the

75
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lever Would not come in contact \uth the |

ratchet until ithad nearly completed its stroke.
If the cylinder should be driven ahead one-
eighth of an inch in very soft roek, the lever

would engage the ratchet much earlier in its.

stroke, and would turn the cylinder on the
nut I far enough to move it back an eighth of
an inch.
cylinder may be between the ends of frame A
when the machine is first started, as the first
movement of the levers 10, and- 13, and 20,
will bring it in the right place. In time the
nut T and collar J will have traveled through
the eylinder, when a erank is applied to the

square end E of the rod G, and the nut and

collar screwed out. - The nut I is then loos-
ened enough so that the rod C can be pushed
through the collar J until the point ce strikes
the bottom of the holein the rock. . Then the
nut I is again tightened and the drilling re-
sumed.

It can be seen that a hole can be drilled
three feet deep—that being the length of the
rod C—without moving the machine.out of

115

It makes no difference where the -

I20
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lirie with the hole.” Experience has proved |

that lightrapid blows will cutrock faster than

heavy slow ones; consequently I prefer to use’

" in my drill a spring such thatsixty pounds-will

compress the stroke of the hammer. As it
requires very little power to compress the
spring oné-half the stroke of the hammer,

" the cam X and the first half of the curves of

10

s

-each half of -the doublé ratchet-cams 1 and 2

are made sharp; but as the power required
to-compress the spring the last part of the
stroke of the hanimer increases very rapidly
as the stroke is completed; consequently the
cam W and the last half of the throw of each
half of the double ratchet-cams are made us
fine wedges as possible. This secures great

- leverage.and smoothness of action, which is
" most:to be:desired in a machine operating by

20

hand-power. The introduction of ‘a  single
rod fed through a machine having adjustable
points is a material improvement in this class
of drills. It obviates the use of a large num-

" bertof:drills of ‘different lengths. Thepoints

25

are thrown:away when dull, and can-be re=
laced without' moving the machine out of

ine-with- the hole... 'The expense of dressing.

- drillsis"obviated. Prospectors will be espe-

cially:*benefited, The machine is light of

) weight, and . requires very. little power. - It

.30_

can.be set up and operated where a miner

can work single-handed; and sixty revolu-

tions : of; a turning-wrench will deliver one

_ hundred andeighty blows per minute. :

35

* It is necessary that a machine be.able t
drill holes within three or four-inches of all
sides of tunnels and shafts. Ifthe machine will

- not-do this, the holes must be drilled by hand.
. The machine- deseribed in this specification

40

is less:than five inches wide; consequently-it

“will drill holes within two and one-half inches

of -walls; A serious drawback to the hand
rock-drills at present in use is the jar ‘upon
the nerves of . the operator occasioned by the

freeing and striking of the hammer. - The

45

" reaches the operator.

cams and -gears represented and described re-
ceive and completely break the jar before it

Havying . thus described my ;inventidh, what

- Iclaim is— -

50

*+ 17 In a roek-drill, the combination, with. a,. - ra
| der to feed the drill-shaft, the -drill-shaft be-

- frame-supporting and cirrying the drilliop-

- 55
60

. 65

_erating mechanism, having projecting bear-
ings and segments, of a frame pivoted thereto, | ;
"the desired distance and then retracted, the

carrying the driving-gear, a bar carriéd by

the frame and supporting the:driving:shaft, |
. and a clamp connecting the driving-shaft and |
‘segments, whereby the driving-gear may:be

fixed at any desired- angle to the . drill, sub-
stantially as described. - S

2. The combination, with a rectangular

frame supporting the drill and its operating
mechanism, and-having the projécting. bear-
ings and segments, of a shaft supported.-in-
sald bearings, a bevel-gear on the shaft,:con-
necting with the drill-operating:mechanismi, a
framie; pivotally connected with the shaft-and
carrying the driving-shaft, a beveléd géar. on

-and fed again, as.set forth. |

| described.

tli_e shalt, a’box supported on the shaft, and a .

pin:or clamp for securing the driving-shaft to
the segiments, the arrangementbeing. such
that the driving-shaft may be set at any de-
sired angle to the drill and power be commu-
nicated to the drill-operating mechanism.

. 3. The combination, with the drill-support-
ing frame, of a shaft connected thereto, having
a flattened portion, a shaft having a beveled
gear secured to the flattened portion; and hav-
inga tapering socket, a frame earrying a bev-

| 8léd gear-and a crank for driving it, and a shaft

having a tapering end supported in said frame
and driven by said gear, the endsof the frame

being socketed, the arrangement being such.

7¢

75

8o

that the socketed ends of the frame may bese- -

cured to the shaft on the drill-frame and the
tapéring end of the driving-shaft may engage
with the socket in the beveled-géar shaft, as
and-for the purposes set forth. -

- 4:- The combination,with a continuous drill-

shaft, of a cylinder embracing said drill, pro-.
. vided withascrew-thread, and a doublescrew-

elamp, substantially as described, secured, to

the drill and having a screw-thread engaging-

with the threatl in the cylinder, the arrange-

- ment being such that the drill may be clamped -

and fed the desired distance and then clamped

-~ 5. The combination, with a continuous drill-
ghaft; of a cylinder having a projecting head

8s

95

embracing said shaft, a screw-clamp coninect- -

-{ ing . the shaft and cylinder, and a hammer
sliding on the c¢ylinder and impinging upon
‘8§2id head, substantially as described. - = -

100

6. The combination, with a frame, of a drill-

shaft, a cylinder embracing said shaft, a screw-
clamping device connecting thé drill te the
cylinder, a - hammer embracing the cylinder,
and guici
actaating the hammer, and cams for compress-
ing and releasing the spring, substantially as
~7.- The combination of a frame, a drill-shaft,
a pawl and ratchet-wheel for rotating the drill-

shaft, a cylinder surrounding thé drill-shaft, -
a clamping device connected to the drill-shaft, -
-and provided with -a screw-thread engaging

the thread of the cylinder, and a pawl and

ed in slots in the frame, a spring for:

10K

110

I15

ratchet for intermittently rotating the eylin-

. ing. provided with a square head, whereby the

drill-shaft may -be automatically fed forward

clamp- loosened, and, the drill-shaft being
moved through the clamp, it may be screwed

to another part of the drill-shaft; and-againbe . -
125

fed forward, substantially as described. .
8. The combination, with-a frame and a
hanmer having projections slidipg.in slots in

said fraine, of a shaft having double cams bear- .

120

ing upon said projections, ratched wheels. on -

said shaft, having. friction-rollers arranged al-
ternately, as.set forth, and a shaft, connected
with the driving-gear, having single. cams,

130,

-the. arrangement-being- Such that. the single .

cams ach alternately upon the friction-rolls, .
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and thereby rotate the shaft earrying the dou-
ble cams, for retracting and releasing the ham-
mer, substantially as deseribed.

9. The combination, with a frame and a
hammer having projections attached to its
sides sliding in slots in the frame, of a headed
cylinder carrying a drill encivcled by the ham-
mer, and double ratched cams secured to the
frame, and bearing upon said projections, sub-
stantially as described.

10. The combination, with the drill-shaft,

of a split tapering collar embracing the shaft,
a nub having an internal taper fitting said col-

lar, and having an external screw-thread, and

a cylinder embracing them all, and having an

internal screw-thread engaging the nut, sub-
stantially as described.

11. The combination, with the headed cyl-
inder, connected to a drill-shaft, and having
the- ratched teeth on ifs end, of a bent lever
adapted to engage with said ratched teeth,

and having abifurcated end, and an eccentrie

engaging with said bifarcated ends, substan-
tially as described.

12. The combination, with a drill-shaft and
& sliding cylinder embracing said shaft, and
connected to the same by a screw-connection,
of a hooked lever, as 10, having a slot em-

bracing a pin, and on which the lever slides,
and a disk having projections engaging with
slots - in the end of said lever, as and for the
purpose described. v

13. The combination, with a drill-shaft and
a sliding cylinder cmbracing said shaft, and
connected to the same by a screw-connection,
of a hooked lever sliding on a pin, dnd hav-
ing bifurcated slotted arms, and a disk having
projections engaging with said slotted arms, as
and for the purpose described.

14. The combination, with a drill-shaft and.

a sliding headed cylinder connected thereto
by a screw-connection, of a hammer recipro-
cating on said eylinder, a hooked lever engag-
ingthe cylinder and withdrawing the same,and

‘the drill-shaft, a pawl and ratched wheel for
rotating the drill-shaft, a pawland ratchet for

rotating the cylinder and feeding the drill-
shaft forward, and a hooked lever engaging
the eylinder and carrying it and the drill-shatt
into position to be struck another blow by the
hammer, substantially as described.

HOWARD S. BAILEY.

Witnesses:
JoHN CECIL BANSEMER,
JROBERT BENJTAMIN FOLTS.
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