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To wll whom it may concern:
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Be it known that I, ARTHUR C bATES

“citizen of the United Stetes, residing at the
city of San Francisco, in the eounty of San

Francisco and State of California, have in-
vented certain new and useful Improvements
In Rock-Drills, of whleh the follewmﬂ' is &

-specification.
My invention re]ates to 1mp1 ovements in
o rock-drills. |
The objects of the said invention are to p1 0-
vide arock-drill wherebythejarringorstrain-
~Ing heretofore experienced in the use of such
- machines is obviated and the drill is twisted |
‘automatically before thestrikingof ablow, as |

well as released from twisting should it stick

~ in thedrilled hole, and which mechanism may

20
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¢ of Fig.3,through point £. Fig.4*isan ele- |

35
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~ gpiral spring d is shown at c.

45

50

be adjusted so as admit of operation at any

desired angle and accomplishes the art- of

drilling with ease and rapidity, such inven-

tion bemﬂ' 1llustrated in the accompanying
drawings and set forth and pointed out in the
followmﬂ' specification and appended claims,
thesaid meehine bein ﬂ'.preferebly constructed
of steel and iron.

- As tothe dmwmds, Figure 1 isa mde eleva-
tion of the drill and frame

view of the top of the drill-box. Fig. 3isa
longitudinal section through the drill - box
with the side of said box and crank r emoved.

IFig. 4 is a transverse section looking toward

vation of the driving-crank. Fig.5showsthe

‘bolt attachment he1 elnaiter mentwned Fig.

5* i a plan of the clamp. TFig. 6 shows the
post, tripod, or frame-screw JOlllt- to raise or
lower the drill to the desired position.

In the figures as shown in the accompany-
ing drawings, reference thereto being had, ¢
represents the frame of the machine. brepre-
sents the cover to the same secured thereto by
serews. A captoregulate the pressureon the
The washerein
contact with said eap, having its outward side
provided with a centrally-positioned knob, so
accommodates itself with said cap as to keop
thespringinitsproper positiog. The plunger
7, being a continuation of the spring-case, has

its end threaded S0 as to admit of the firm at-

tachment thereto of the collar ¢g,which secures
the drill, by means of set-serews.

22 represents packing for preventing the es-
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] eape'of compressed air.

Fig. 2 is a plan

The ho] es 1 admlt air
in the chamber-space between 7 and 7 when

cam ) in compressing the spring d has forced

back the spring-case so that the lugs thereof
are beyond the holes.

Upen the releaee of

55

the plunﬂ'er f from cam 7 at pelnt [ cem-—__ .

pressed air is formed in the chamber-space -
6o

aforesaid after the passing of the flange or

head of the spring-case beyond such helesl' ..

and toward the packing mentioned.

k represents the cam-shaft, and [ the .shaft_ |

of the balance-wheel , and m shows spur-
gearing for the movemenb of the balance-
whee] n spurs on cam j for tmsmng the drill

attached to plunger f, such spurs bemg re-

_een ed in pockets.o of the same.

p represents the crank-shaft and handle, q

the feed-screw in Figs. 2 and 4, and r the feed-
screw ha,ndle for ohanﬂ*mfr the posﬂnon of the

machine.

At sis shown a earueﬂe for the drill- bex te :

moveon and atfa cam for an automatic feed,
theletteru asnumbered showing parts ofsuch
feed, the spring v being for forcing the part

U Loward cam ¢ and the pawl u engaging with

the teeth of the wheel w for the rerolutlon of
such wheel.

2 2 show a threaded bolt to fit catrlege
and -z set-screws and peeklnrr-rmﬂ'e for tlght-
ening parts. The bolt x x (shown in Fig. 5) is
thleaded so as to fit carriage s, as shown in

75.

, 30 '

Fig. 3, at place marked « x, and the drill-box

is thereby adjustable, so that a hole may be
drilled at any angle, such bolt being attach-
able to a post, trlpod or frame admitting of

the drill being operated either in a tunnel or

on the surface
To operate the machine, it is first secured

and adjusted in the tunnel as desired. The
crank p is then turned, causing shaft & tore-

volve and with it cams j and ‘ and wheel m,

cam j in its revolution from the inner point 2,
as shown in Fig. 3, to the outer point 2, de-
seribing a semicirele and fercing back pluan-

ger f and compressing spring ¢ until the lat-
ter point is attained, when the plunwer being

go

released the 1e3111enee of the spring forees -

‘the drill against the rock to be drilled, the
- opeletlon beuw repeeted by the coming mto

position of the remaining half of Lhe cams-
wheel, the turning of the la,tter also causing

102

the Sproekets 17 to 6111361 the poekets 0, 1m-_ .
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> 690,630

parting a twisting movement to the drill and | cap to regulate the sprmm-plessure said plun-

the following dlbenﬂaﬂ*ements of the sprock-
ets being advanta geous in the event of the
drill becommn* ﬁ*{ed in the aperture. The
formation of a cushion of compressed air, as
hereinbefore deseribed, and the creation of
air-pressurerelieves ahand-operating orelec-
trie drill-machine from jarring at the time of
impact of the dr ill, stops the vibration of the
spring, and 1s pmtwulmly beneficial in re-
moving the sudden strain on the arm of the
operator or any other power for the working
of the same heretofore experienced in the use
of other machines for drilling rock. The
revolution of the cam talternately depresses
and allows to rebound by the action of spring

v, part u? of the feed attachment imparting
@ remprocatmﬂ' motion to rod w and causing
pawl u! to become engaged successively ml;h

the teeth of wheel w for the revolution of the

latter and the consequent forward movement
of the machine. It should be added that the

cam-shaft may be operated by being geared |

to a counter-shaft, if desired. -
Having thus: described my invention, what

I claim asnew, and desire tosecure by Letters

Patent, 1s—

1. Iu arock-drill amachme ca%mtr having a
forward and rearchamber, said for wald (,ha.m-
ber ineclosing parts of its mechanism and said
rear chamber being provided with vents for
admitting air therein, a plunger provided
with a recess for inclosing a spring to drive
it forward and having a flange or head at the
mouth of said recess adapted to fit closely
"against the walls of said rear chamber so as
to permit of the formation of a cushion of
compressed air between said flange or head
and the forward inclosed part of said rear
chamber surrounding the recessed portion of
said plunger slidable therein, in combination
with a cam-wheel having two parts for sue-
cessively foreing back said plunger and com-
pressing said spring and suddenly releasing
the bame, and having spurs on the rim there-
of to act in conjunction with pockets in said
plunger opposite thereto for twisting the
same, a cam adapted consecutively to act
upon and release a feed attachment provided
with a pawl arranged to engage the teeth of
a ratchet-wheel attcwhed to a feed-screw for

the forward movement of the machine, sub-

Stfﬂltldlly as described.

. In arock-drilla machine- easmt‘rh‘wmg a
fm_ wal d and rear chambersaid forward cham-
ber inclosing parts of its mechanism and said
rear chamber being provided with vents for
admitting air therein,
with an open recess for inclosing a spiral
spring to drive 1t forward the ends of said
spring resting against metallic washers hav-
ing their outer sides provided with centrally-
positioned rounded knobs .so as to permit of
the proper adjustment of the spring, the for-

ward washer being in contact with the inner |

inclosed end of said recess, the rear washer
being in contact with the threaded movable

' head presenting

a plunger provided

i

ger havmg a flange or head at the mouth of
said recess dda,pted to fit closely against the
walls of said rear chamber so as to permlt of
the formation of a cushion of compressed alr
between said projections or lugs and the for-
ward inclosed part of said rear chamber sur-
rounding the recessed portion of said plunger
slidable Lherem in combination with a cam-
wheel having tWo parts for successively fore-
ing back ’%?le plunger and compressing sald
spring and suddenly releasing the same and
having sprockets on the rim thereof to actin
conjunction with pocketsin said plunger op-

posite thereto for twisting the same, a,cam

adapted consecutively to act upon and re-
lease a feed attachment provided with a pawl
arranged to engage the teeth of a ratchet-
wheel attached to a, feed-screw for the for-
ward movement of the maehme substantially
as described.

3. Inarock-drilla machine- casing havinga
front and a rear chamber, said fronb chamber
containing a main shaftt .‘-’:Ll'_ld a cam-wheel and
gearing for the movement of a balance-wheel
&Lbached to a counter-shaft, a plunger for the
working of a drill operating throufrh the same,

sald plunwer consisting of a shafb prowded
with a collar for holding a drill and having a
recess in its rear end for holding a spring tor
driving said plunger forward, Said planger at
the mouth of said recess having a flange or
a straight 5111{&0@ to t11e in-
ner sides of ::ald rear Gha,mber and slidable
against said sides, the front wall of said rear
chamber having an opening for the operation

t of the rear section of said plunger therein

and the inner surface of said wall being 1n-
closed by expausible packing so as to prevent
the escape of compressed air from the cushion
thereof formed on the release of said spring,
between the said lugs and said packing op-
pomte thereto,said rear chamber having vents
in its sides and the rear wall thereof cons;.st-

.mﬂ' of a threaded cap adjusted to the open-

ing of said rear chamber for the shortening
of said spring as may be desired, In combm&-
tion with a cam-wheel having two parts for
successively forcing back swd plunger com-
pressing said spring and suddenly releasing
the same and havmw spurs on the rim there—
of to act in eonguuemon with the pockets in
said plunger opposite thereto for turning the
same, a cam adapted to act upon and re-
lease a feed attachment provided with a pawl
arranged to engage the teeth of a ratchet-
wheel attached to a feed-serew for the for-
ward movement of the machine, said feed at-
tachment consisting of acentrally-pivoted bar,
a rectangular block having a slot, a thumb-
screw securing said block to satd bar thro ugh
said slot said bar having an angular bmnch
and said pawl being pivotally connegted there-
with substantlally as described.

4. In a rock-drillamachine-casing having a
forward echamber and a rear chamber, a plun-
oger with means for holding a drill, said plun-

100
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ger moving through apertures of said cham-

bers and actuated by a spring to drive it for-
ward, said plunger provided with an open re-
cess containing a spring having rear lateral
extensions presenting & stralﬂ'ht surface to

theinner sides of said rear chambel and mov--
ing in contact therewith the front walls of the

said front and rear chambers having an ap-

ertureforthe movementofsaid plunger there-

in and the inner surface of said wall being
inclosed by expansible packing so as to pre-

vent the escape of eompressed air from the

cushion thereof formed on the release of said

- spring for the propulsion of said plunger be-

tween said extensions and said packing op-

posite theretosaid rear chamber having vents
in its sides and the rear wall thereof eonmst-

ing of a threaded cap adjusted to the open-

| ing of said rear chamber for the shortening

20

of said spring as desired, in combination with
a cam-wheel having two parts forsuccessively
forcing back said plunger and compressing
said spring and suddenly releasing the same

and having spurson the rim thereof to act in

conjunction-with the pockets insaid plunger
opposite thereto for turning the same, a cam
adapted to act upon and release a feed at-

tachment provided with a pawl arranged to |
engage the teeth of a ratchet-wheel attached

to a feed-screw for the forward movement of
the machine, said feed-serew having a handle

for the backward movement of the same, and

said machine having means for the regulation

- of the same and its adJ ustment to any angle

35

40

50

or position desired,substantially as descr 1bea
5. In a rock-drill a machine-casing havinga
forward chamber and a rear chambel sald for-

ward chamber inclosing parts of its mechan-

ism and said rear chamber being provided
with vents for admitting air therein, a plun-
ger provided with an open recess for inclos-
ing a spiral spring to drive it forward the
ends of said spring resting against metallic
washers having their outer sides provided
with centrally-positioned rounded knobs so
as to permit of the proper adjustment of the
spring and reducing friction arising from the
turning movement "of the plunﬁer the rear
Washer beingin contact with a threaded mov-
able cap to recrulate the pressure of thespring,

sald plunger ha,vmcr* outer projections ab the !

|

| mouth of said recess adapted -to fit closely

against the inner sides of said rear chamber
a,nd so as to permit of the formation of a
cushion of compressed air between said pro-
jections and the forward inclosed parts of

3

55

said rear chamber surrounding the recessed y
portion of said plunger slidable therein, in

combination with a cam - wheel having two
parts for forcing back said spring aud sud-
denly releasing the same and having spurs on

the rim thereof to act in con;]unctlon with
‘pockets in said plunn'ex opposite thereto for -
turning the same, a cam adapted to act upon
and release a feed attachment provided with
a pawl having a spring bearing against the

bo

same and arranged to engage the teeth of a
ratchet-wheel. a,tta,ched to a feed-screw for the

forward movement of the machine and said
feed attachment consisting of a centrally-piv-

oted barand spring, a rectanﬂular block hav-

ing a slot, a thumb-serew securing said block

to sald ba,r through said slot and sald barhav-
ing an angular branch said pawl being piv-

ota,lly connected theremth substantlally as
and for the purpose described.

6. In a rock-drill a machine-casing havlng a.

straight surfaee to the inner sides of said rear

front and a rear chamber and containing a
plunger having a flange or head presentinga -
8o
chamber and slidable against said sides, the
front wall of said rear “chamber having an

opening for the operation of the rear secblon |

| of said plunger therein-and the inner surface
of said wall being inclosed by expansible

packing so as to prevent the escape of com-

pressed air from the cushion thereof formed
on the releaseof the spring contained within

the recess in the rear section of said plunger
between thesaid flange or head and said pack-
ing opposite thereto, and said rear chamber
having vents in its.sides for admitting air
therem such cushion being formed to prevent
the jarring of the machine in the operation
thereof all substa,ntlally as shown and de-
scribed.
In testimony whereof I affix my swnatme
in presence of two witnesses.
ARTHUR C. BATES
Witnesses:
JAMES F. HOUGH,
GEO. W. STEWART.
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