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No. 798,4186.
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To all whom it may concern:

Be it known that I, MaxeTHO C. JACKSON, a
citizen of the United States of America, resid-
ing in the city and county of Denver and State

of Colorado, have invented certain new and

useful Improvements in Rock - Drills; and 1

do declare the following to be a full, clear,

and exact description of the invention, such as

will enable others skilled in the art to which"
it appertains to make and use the same, refer-

ence being had to the accompanying draw-

“ings, and to the letters of reference ma,rked
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thereon, which form a part of this speci

tlon.
My invention relates to improvements in

roclk-drills.

Experlence has proven that what is known_
"hammer-drill 7 is most effective 1 in
culty 1n

as the °
cutting rock were it not for the dith
Leepma‘ the hole clean of the rock-cuttings.
Various devices have been resorted to to ac-

complish this purpose; but none of them have
proven entirely satistactory, being trouble-.
some and complicated in opmatlon and con-

struction.

My object 1n producmw my present con-.
struction is to combine in one mechanism the:
advantages of both the hammer and the pis-

ton drill construction, whereby all the advan-
tages of the hammer -drill are obtained with-

out experiencing any of the difficulties in.
It will be understood
“hammer-drill
the driving reciprocating part is not directly

keeping the hole clean.
that in what 1s known as a

connected with the.-drill proper or cutting-
tool, while in what is known as the °
dri 17 the driving or leclproca.tmﬂ partis di-
rect
reciprocates therewith. In my approved COn-
struction the hammer is entirely distinct and

separate from the drilling- tool or drill-bit
proper, while at the same time provision is

made for reciprocating the drilling-tool simul-
taneously with the operation of the recipro-
cating hammer. This is the broad distinguish-
ing feature of my present construction, which
will now be deseribed in detail, reference be-
inoe made to the accompanying drawings, In
which is illustrated an embodiment thereof.
Inthedrawings, Figure 1 isa side elevation,
partly in section, illustrating my improved
drill. Fig. 2 1s a
drill, the gear connection with the armature-
shaft of the motor being partly broken away.

(nr:*"j

" piston-

|y connected with the cutting-tool, which

top or plan view of the

Figo. 8 1s a central vertical section taken
through the drill mechanism. Kig. 4 1sa top
or plan view of the mechanism with the up-
per portion of the casing removed. Fig. 5
is an enlarged section taken through the gear
on one extremity of the operating crank-
shaft. - Figs. 6 and 7 are sections taken on
the lines 6 6 and 7 7, respectively, looking in
the direction of the arrows. Hig. 8 1s a sec-
tion taken on the line 8 8, Fig. 8. Fig. 91s

“a fragmentary view of the rear part of the

drill bitor tool, showing the circumferentially-
orooved portion which is engaged by the de-
vice for locking the drill-bit securely in the
chuck. Fig. 1018 asection taken through the
forward end of the mechanism, showing a
modified form ot construction. Fie. 11 is a
detail view of the form of chuck shown in Fig.
10. Fig. 12 1s an elevation of the outer chuck
member through which the chuck proper or
the device shown in Fig. 11 passes.

The same reference chma,cters mdlcate the
same parts in all the views.

Let A designate the guide-shell or relatively

stationary support upon which the casing B

is slidably mounted. This casing is provided
with a top cover or housing B’, having hori-
zontal flanges B®, which engage corresponding
flanges formed on the body of the casing.
The flanges of the two casing parts are pro-
vided with registering apertures through
which are passed fastening-bolts B°. It will
thus be seen that the housing part B’ is readily

detachable whenever it 1s desired or necessary

to gain access to the mechanism inclosed there-

“by. The casing B is provided on 1its lower
rear portion with anut B°, in which 1s threaded
the feed-screw C, journaled on the guide-shell,
as shown at C'.
with the usual hand-crank C°.

This feed-screw is provided
Centrally se-
cured within the casing B is an open-ended
cylinder D, in which 1s located a reciprocating

| piston D', in which 1s mounted the hammer
!

E'. The piston D' is hollow, and within 1t is
mounted a block D having a limited recip-
rocating movement within the hollow portion
D’ of the piston. Interposed between the for-
ward extremity of the block D* and the for-

ward portion of the piston D'is a coil-spring
D
washers D’ and

The block D*is provided with yielding
D', engaging its opposite ends.
The head D is locked in operative relation
with the piston from the rear by means of a

key D’.

55

6o

70

75

30

95

100

105




IO

%

Pivotally connected with the block D* by a |

pin I 1s the forward extremity of a pitman

E*, whose rear extremity engages the crank

F’ of the crank-shaft I, the latter being jour-

‘naled in the casing and provided with a fly-

wheel F* at one extremity and a gear-wheel
F? at the other extremity. This gear-wheel
F? rotates with the crank-shaft F by virtue of
frictional engagement with a fiber washer F°,
interposed between the hub of the gear-wheel
and a hub ¥, secured to the shaft by a pin
FY.  The exterior surface of the hub of the
cear-wheel is engaged by a washer F°. Be-
tween this washer ¥’ and a nut F®, threaded on
the extremity of the crank-shaft, is located a
coil-spring F'. Byscrewing the nut F* tightly

‘against the spring K" the oear F° will be

~clamped tightly against the fiber washer )
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whereby the crank-shaft will be rotated by-

virtue of the meshing engagement of the gear
F‘j ancd the gear G on the motor-shaft. If.

nowever, for any reason the movement of the’

hammer 1s suddenly arrested or obstructed,
the gear I® will rotate on the crank-shaft with-
out moving the latter, thus preventing break-

ageof someofthe p_m-ts of themechanism. This
will continue until the person in charge of the

N

drill can turn o

the current and stop the mo-
It.will be understood that this construc-
tion 1s forsafety purposes. After the nut F®is
screwed to position on the threaded end of the
crank-shait it may be locked against rotation
by a pin F*, passed through an opening in the

nutand an elongated opening formed in the end.
The gear ¥° meshes with

of the crank-shaft.

- the gear (&, made fast to the armature-shaft
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G* of a motor G*, inclosed within a housing G*,
formed integral w1t11 the rear extremity ot the
body of the casing B. The upper part x° of

at (3°, its opposite extremity being fastened
to the body of the housing by a bolt G° It
1s evident that this cap or hinged housing part
may be opened when for any reason it may be

necessary to gain access to the motor mechan-
1sm. Also contamed within a housing part
G, formed integral with the casing, are lo-

It will

cated a rheostat G* and a controller G°.
thus be seen that the motorand its attachments
are all mounted in the drill-casing or a hous-
ing formed integral with the body of the cas-
ing. On each side of the crank F' of the
crank-shaft I is formed an eccentric H, sur-
rounded by astrap H',formed integral with the
yoke-arm H®. The forward extremities of the
two yoke-arms H* are connected by a ring H?,
which surrounds the rear extremity of the
hollow chuck I, which is free to rotate in the
yoke. Inthe forward extremity of this chuck

1s located a locking device J. open to receive
the drill bit or tool K. This locking device
1s provided with a, projection J’, which passes
through a slot J*, formed in the chuck where- |
by the said device 1 is permitted a llmlted move-
ment in the chuck and independently of the

1 1n engagement with the drill-bit.

this housing is hlnoed to the casing, as shown

758,416

latter. The portion of the drill-bit within the
locking device is circumferentially recessed,
as shown at K’, and is engaged by the hub K”
of a fastening device, the latter being pro-
vided with an mtewml bolt K, which passes
outwardly throucrh an opening formed in the
part J, its pr otrudmtr portion being threaded
and addpted to receive a nut K* Between

the nut and the part J is located a washer K°.

The opening in the fastening device K*is large
enough to receive the bodV part of the drlll-
bit K; but by adjusting the fastening-piece
K” by means of the nut K* the drill-bit may
be securely locked in the partJ. The bottom
of the fastening device K* where it engages
the drill-bit i1s provided with a V-shaped re-
cess IC® to facilitate the fastening of the parts.
Engaging the bottom of the fastening device
K*® is a coil-spring X°, which has a tendency
to normally support the fastening device K*
When the
tastening device 1s adjusted by means of the
nut K* a screw K" may be inserted in the
device J for locking the device K* in the ad-
justed position.
retained in the forward end of the chuck,
which is threaded to receive a nut I
tween this nut and the part J i1s. located a
packing ring or washer K'. TLocated in and
extending through the hollow chuck I and in-
terposed between the rear extremity of the
drill-bit K and the hammer K’ is an auxiliary
hammer part I, having an enlarged forward
extremity E°. Between this forward extrems-
ity of the auxiliary hammer part and an in-
terior shoulder formed on the hollow chuck
is located a coil-spring E°, which is normally
under sufficient tension to hold the forward
extremity of the auxiliary hammer part nor-
mally in engagement with the rear extremity
of the drill-bit. This auxiliary hammer part
is allowed to move freely 1n the hollow chuck,
as will be readily understood. |
The rotary movement is imparted to the
drill-bitand chuck through theinstrumentality
of two ratchet-wheels L and L/, which are in-
terposed between the forward extremity of
the casing and a support B, formed integral
with the casing and having an opening to re-
celve the chuck. The teeth of these two
ratchet - wheels are oppositely disposed and
engaged by spring-actuated dogs M, located
In recesses formed in the casing. The ratchet
L is provided with lugs L which engage

spiral grooves L°, formed in the chuck, while

the ratchet-wheel 1/ is provided with lugs I,
which engage straight grooves L°, formed in
the chuck. ~ During the forward movement of
the chuck and drill-bit the latter moves in a
direct line without any rotary motion, since
the lugs of the ratchet-wheel L/, engaging the
straight grooves in the chuck, prevent the
chuck from turning in one direction, while
the spiral grooves L’ of the chuck, acting on
the ratchet-wheel L, cause the same to turn

The part J is in turn securely

Be-
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- In the casing, while during the backward

movement of the chuclk the latter is given a

~ partial rotation through the instrumentality

10

- meshing gears G and F”.

of the spiral grooves acting on the ratchet-
wheel 1., and 1In this case the ratchet-wheel
1/ turns with the chuck, as will be readily un-
derstood. | |

From the foregoing description the use and
operation of my improved drill will be readily
understood. As soon as the motor is started
rotary movement is imparted to the crank-
shaft K through the instrumentality of the
During the rotation

- of this crank-shaft it will be understood from

20

yvoke having the arms H”.

the description heretofore given that the
hammer will be reciprocated by the pitman
E’ and the chuck and drill-bit simultaneously
actuated through the instrumentality of the

eccentrics are so arranged that the hammer
and chuck simultaneously reach their forward

limit of movement; but as the stroke of the
- hammer 1s considerably greater than the

25

stroke of the chuck by reason of the differ-
ence 1n the throw of the erank and eccentrics
when the hammer and chuck are at their rear-

~ward lImit of movement there will be con-

siderable space between the hammer and the

rear extremity of the auxihiary hammer part,

30

allowing the hammer when it acts on the aux-
iliary hammer part, and consequently upon
the drill-bit, to gain momentum and act on the
sald parts by a sudden blow or impact. as is

- required or necessary. in order to get the best

35

results in work of this character. By virtue

- of this operation the drill-bit is reciprocated

40
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65 P* the drill - bit is locked securely in the |

~est 1n diameter,

simultaneously with the reciprocation of the
hammer or driving-piston and the drill-hole

kept clean or free from accumulated rock-

cuttings in the same manner as in the use of
a piston-drill.

Referring now to the' construction shown
in Kigs. 10, 11, and 12, let N designate a
hollow chuck member inserted 1in the for-
ward end of the drill-casing and connected
with the yoke-arms H”® in the same manner

as the chuck 1 shown in the other views of

the drawings. Inserted in this chuck mem-
ber N and passing therethrough is the chuck
proper, O, whose rear extremity O is small-
its central part being en-
larged, as shown at O°, the part immediately
forward of the part O° being somewhat re-
duced in size, as shown at O, while the for-
ward cxtremlw O is made larwer than the
part O°. The forward part of “the chuck O

is centrally bored a suitable distance to re-

ceive the drill-bit K. The forward end O

of the chuck 1s also transversely bored to re-.

ceive a locking device P, which is apertured
to receive the drill-bit.

duced 1n size, as shown at X', where it 1s en-

oagoed by' the locking device P, and when the |

nut P’ is screwed twhtlv against the washer .

Jocking device into a slot N’, formed in

The crank and-

~or ring R 1s hel
lar S, screwed

The drill-bit 1s re--

S

chuck. To prevent the locking device P
from turning in the chuck, a locking-pin P’
is inserted In the said devwe beforc the latter

is introduced into the transverse opening of

This pin P? protrudes from the
the
hollow chuck member, the said slot being of
a size to fit the protruding portion of the
pin P°. The rear extremity K* of the drill-
bit-1s composed of hardened tool-steel and
engages a block or plug K° of the same ma-
tertal located In the rear extremity of the
longitudinal chuck-opening. The two har-

the chuck.

dened parts being In engagement with each
other prevent the upsetting of the rear ex-

tremity of the drill-bit during the operation
of the drill. The enlarged part O of the

chuck is slotted, as shown at O% to receive

keys O, dropped into openings N° formed
in the hollow chuck member. These keys
cause the chuck proper, O, to rotate with the

hollow chuck member N. Surrounding the

reduced part O’ of the chuck is a coil-spring
(), located within the hollow of the member

-N. The rear extremity of this spring bears

against a shoulder N° on the part N, while its
forward extremity engages the rear extrems-
ity of the enlarged part O® of the chuck.

Forward of this part O° of the chuck is lo-

cated a cushion ring or washer R. The
chuck O 1s thus held within the hollow mem-
ber N between the cushion R and the spring

Q. The slots O° of the chuck are somewhat

longer than the keys O, whereby the chuck
is permitted a limited independent longitudi-
nal movement in the hollow member N be-
tween the cushion R and the spring O. This
provision will prevent breakage of any of
the parts of the machine in case the drill-bit
is forced too tightly against the rock or in

case an unusually hard substance comes in
contact with the cutting extremity oi the

drill-bit. In either case the chuck proper is
allowed to yield by virtue of the construction
heretofore explained. The cushion washer
d 1n place by means of a col-
into the forward extremity of
the hollow member N and having a shoulder
S’, which abuts against the forward end of
the member N. The collar S 1s split or com-
posed of twe twin members. This is neces-

‘sary in order to put the same in position.
The two members of the part S are connected

by an interiorly-threaded ring S* which is

large enough to pass over the enlarged part

O* of the chuck, and when screwed to posi-

tion on the split collar S the latter is held to-

oether and performs the function of an in-

tegral collar.
Attentlon 1S called to the fact that the part

D', termed the °" piston”’ and the hammer part

| D really together constitute a hammer. The
part E' 1s-a hardened-steel part mounted 1in

the part D'; butotherwise the two parts may

be consider ed an integral device and in con-
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“struing the claims hereinafter presented this |

fea,ture should be considered.

Having thus described my invention, what
I claim 18—

1. In a rock- drlll or: similar machine, the
combination with a crank-shaft, of a hammer
a drill-bit arranged to be acted on by the ham-
mer, and suitable connections between the

“erank-shaft and :the hammer:and between the
10
-imparting to the hammer and: bit a recipro-

crank-shaft and drill-bit for simultaneously

cating movement.

9. In a rock-drill or similar tool, the com-

bination with an eccentric shaft, of ahammer,
a-drill-bit distinet from the: hammer: but ar-
rahged to be acted:on thereby, and suitable
connections between the eccentric shaft and
the hammer, and between the eccentric -shaft
and drill-bit: for simultaneously imparting to
the hammer and: bit & reciprocating move-
ment. .

3. Inarock-drill, the combinationof a h‘am-'

mer, a.crank-shaft, a- pitman connecting the

25
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crank of the shaft with the hammer, a recip-
rocating chuck carrying the drill bit or tool,
a yoke connected with eccentricson thecrank-

shaft at one extremity and with the chuck at

the 0pp051te extremity, whereby as the crank-
shaft is rotated, a reciprocating movement is
simultaneously 1mparted to the hammer-and
chuck.

4. The combination with a suitable casing,

of a hollow chuck mounted to reciprocate
therein, a drill-bit'connected with the forward
extremity of the chuck,a- hammer:also mount-
ed to reciprocate 1n the casing, -an -auxiliary-
hammer part mounted in. the chuck and in-
terposed between the hammer proper and the
drill-bit, .a spring located in the chuck and

acting on the auxiliary-hammer part to nor-
ma,llv hold the forward extremity. of: the lat-
ter in contact with the rear extremity of the
drill-bit, and suitable means for imparting to
the hammer properand the chuckand its con-

nections areciprocating movement,thestrokes

of thetwo instrumentalities belncr'of different
length.

5. The combmatwn with:a suitable casing
of a hollow chuck mounted to reciprocate and

rotate therein,.a drill-bit. suitably connected

with the forward extremity ot'the chuck, an
auxiliary device located in the chuck, yield-
ing means for holding the forward:extremity

-of the auxiliary dewce in contact with the
rear extremity of the drill - bit, a. hammer:
mounted to reciprocate in the (,asinof' and ar-
“ranged-to act directly on theauxiliar ydevwe |

and suitable means for simultaneously im-

parting to the hammer and the chuck and its

connections a reciprocating movement;.

6. Ina drill, the combination with a:sult-
able casing, of a chuck mounted to reciprocate
and rotate therein, a drill-bit carried by the
chuck, a hammer also mounted to reciprocate
in the casing, an auxiliary demce interposed

<

708,416

between the hammer and drill-bit, means for
simultaneously imparting to the hammer and
the chuek and its connections-a reciprocating
movement: by strokes of different length, and

suitable means- for automatically 1mparting
to the chuck and drill<bit the required rotary
action.

7. In a rock-drill or-similar tool, the com-

bination with a crank-shaft, of a hammer; a
drillzbit distinet: from the hammer but- ar-
ranged to be acted on thereby, a.connection
| between the crank-shaftand the hammer; and
anindependent connection:between the crank-

shaft: and: drill -bit; for simultaneously 1m-
parting to the hammer a,nd bit a reciprocat-

1ng movement:

8 In:a rock-drill or ‘similar tool; the com-
bination with a crank-shaft; of a: dI‘lll bit, a
hammerindependent of the drill- bit, and suit-
able connections between the crank-shaft and
the hammer and between the crank-shaft and
the drill-bit for simultaneously 1mparting to
the hammerand bitareciprocating movement

when the crank-shaft is rotated, the hammer
and drill-bit moving in the same or- parallel:

lines.

9. In a rock-drill or: smrnla,r tool, ‘the com-
bination with a crank-shaft, of a-bit or cutting-
tool mounted to have a: reciprocating move-

ment, a-hammer independent of the drill-bit

and mounted to reciprocateand acton the drill-

bit, and’ suitable: connections- between: the

crank-shaft and -the hammer and between the
crank-shaft’ and the drill-bit for-simultane-
ously imparting to the hammer and bit a re-

ciprocating movement by strokes-of different
length..

10 In a rock-drill, the combmamon with a
crank-shaft; adrill- bit mounted to reciprocate,

a hammer moun‘ted to act on the drill-bit'but:

distinct and separate therefrom, the hammer

and bit being mounted to reciprocate in the

same or pa,rallel lines, and suitable connec-
tions between the hammer and cranlk-shaft

and between the drill-bit and -crank-shatt:for
simultaneously imparting to the hammer- and
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bit a reciprocating movement by strokes-of

different length.
11. In a rock—drlll or similar tool; the com-

bination with a shaft having a: crank and ec~

centrics, of a-hammer, a drill-bit ar ranged to
be acted on by the hammer a connection:be-
tween the crank of the %hafia and the hammer

11IE5

and between the eccentrics of the shaft and

the drill-bit, for simultaneously: 1mpart1nﬁ' to -
the hammer and drill-bit areclprocafting move-
ment by the rotation of the shaft.

12. The combination with an operating

T2C

crank-shaft, of'a hammer mounted ‘to recipro-

cate, a drlll bit mounted: to reciprocate and
disconnected from the hammer but. arranged

to be acted on thereby, and an operating con-

nection between ‘the crank-shaft-and :drill-bit

and between the crank-shaft and hammer,

substantially as described.

J2¢
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13. In a drill, the combination with a driv-
ing-shaft, of a collar fast thereon, a gear loose
thereon, a friction-disk interposed between
the gear and collar and of softer material than
elther, a spring surrounding the shaft and
acting on the gear, and means for regulating
the tension of the spring, whereby the pres-
sure of the gear upon the friction-disk may
be eO'ul&ted at will.

14. In a drill, the combination with a driv-
ing-shaft, of a eolla*r fast thereon, a gear loose
on the shaft, a friction disk or washer inter-
posed between the collar and the gear and of
softer material than either, a washer engag-
ing the outer face of the hub of the gear, a
spring engaging the last-named Washer, a nub
screwed on the threaded extremity of the shaft
to engagement with the spring whereby the
latter may be given any desired tension, and
means for locking the nut against rotation on
the shaft.

15. In a motor- operated drill, the combina-
tion with the operating-shaft of the motor, a
gear fast thereon, the driving-shaft of the
d1 ill, a gear mounted thereon and meshing
with the 1 motor-gear, the shaft being provid ed
with a friction-face and the oear hevmo* a face

engaging the friction-face of the sha;ft, the

friction-face being of softer material than the
parts engaged thereby and means applied to
the shaft for forcing the gear against the fric-
tion-face of the shaft with any desired tension.
16. In a rock-drill or similar machine, the
combination with a rotary shaft, of a hammer,
a drill bit or tool independent of the hammer
but arranged to be acted on thereby, and suit-
able connections between the hammer and
shaft and between the tool and shaft whereby
the rotation of the shaft imparts a reciprocat-
Ing movement to the haminer and drill-bit.
17. In a rock-drill or similar machine, the

combination with a rotary shaft, of a hammer,

a drill bit or tool independent of the hammer
but arranged to be acted on thereby, and con-
nections between the hammer and shaft and

between the tool and shaft whereby as the

shaft 1s rotated a reciprocating movement is
simultaneously imparted to the hammer and
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tool, both strokes of the reciprocation being

imparted by the rotation of the shaft.
In testimony whereof L affix my signature in
presence of two withesses.
MANETHO C. J ACKSON
Witnesses:

DExNA NELSON,
A. J. OBriex.
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