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July 18, 1876 ; application.filed: Juue 20, 1876,

JRESE SN

To all whom it may concern: ‘

Be it known that I, GEORGE PHILLIPS, of
Cadet, in the county of Washington and State
of Missouri, have invented certain new and
useful Improvements in Drilling-Machines, of

whiel the following is a full, clear, and exact:

description reference being had to the ac-
companying drawing, which forms part of
this specification, and in which— ,
Figure 1 is ‘a partly broken longitadinal
view of a rock-drilling machine constructed
in accordance with my invention.
longitudinal segtion of the same on the line
x @ Fig. 3 is a transverse section thereot on
the line y y; Fig. 4, a further transverse sec-
tiou, in part on the line 2 2, showing a certain
rear plate and gearing used in the machine..
. This invention is more particularly designed
for apparatus or machines used in drilling
rock for wells, deep blasts, and other pur-
poses, and in whi¢h a piston moving in‘a cyl-
. inder, and actuated by steam or compressed
air, is used to work the drill which is attached

to the piston-rod. - . . -

The invention consists in various combina-
tions with said drill-piston abd its eylinder of
certain devices, subsiautially as hereinafter
described, for more éfféctually controlling and
regulatiug the operation of the drill.

. The invention also consists in certain novel
" connections for re-enforcing the cylinder, in
which the piston of & drill-carrying piston-rod
works, whereby breakage of the cylinder or
* its front Lead is avoided, and a lighter cylin-
der may be used, egsentially as hereinafter
described. . .

A is the cylinder of the macbhine, which,
for the purpose of illustration, is here sup-
. posed to-occupy an upright position, and to
be engaged in drilling downward, and the
several parts of the machine and their oper-
ation will be described accordingly. This
eylinder A is fitted to slide with finished con-

tact, or in a guided manner, within metal

guides B, having arms or supports O, as
shown. These arms or supports terminate in
screw-jacks 1), which ‘aré for the purpose of
affixing said arms betveen: suitable resisting-
surfaces, for the purpos® of supporting the
eylinder and its attachments. These screw-

Fig. 2 is a’

jacks may be of any suitable construction. B
is the piston, which works within the:eylindar
A, The rod F of said piston is made-hollow,
and incluses a reduced extension or prolonge:

portion of a ratchet-rod, M, which . ltter-fits
steam-tight throngh the stuffing-box’Q of the
cylinder, and is rotated slowly at each down-’
ward or striking stroke of thé drill'by niech-
anism, as hereinafter deseribed.  S-is the
drill-holder on the piston-rod F, and provided.
with a set-Screw, f, which holds the drill firr-
ly, so that the drill, the hollow piston rod F,
and the piston E all rotate together'a short’
distance at each downward or drilling stroke
of the piston, whéreby the edge of the drill
is presented in a differept radial .direction to
that assumed by it in the preceding blow,

_wliich conduces to the boring effect. J is the

valve by which the reciprocating motion of

‘the piston B is controlled.

_The mechanisin_ for operating said valve, -
and for producing the rotation of the drill,
will now bé described. ' ,

H is a slide-bar, which is fitted to move lon-.
gitudinally within or through the bands B,
as shown in Figs. 2 and 3. . The lower or
front end of this slide-bar is provided with
projections H/ H', made by giving said end a
fork-like eoustruction and. bending the same,
as shown. This forked end fits withiu an an-
nular groove, ¥, in the drill-bolder 'S, so that :
the latter and a flange, v, of the same cause

| the said slide-bar-to move up and down with

the piston and drill.- . .

The slide-bar H extends beyond the top or '
rear end of tlie eylinder, as shown, and hasan
oblique slot, &, cut in it. A lever, V, works
with easy contact ou the ratehet or drill turn- -
ing rod M. This lever carries a pawl, which
is controlled by a spring, o, to causeit to press
upon a ratehet-pinion, O, arranged on the rod
M, said pinion being restrained from lateral
motion on szid rod Dy a set-sereiw, the poing
of which enters a longitudiual slot, 7, in the .
rod. By this slot and set-serew the ratchet-
pinion O is permitted to move along on the.
rod M. with the lever .V, as theo.cylinder is
Towered shightiy at each stroke of the drill to

ive the necessary feed to the latter.
The oblique slot & in the slide-bar H-cauges™.




. construefion,

nd thereby

- Serew arranged to fit

The bore of the togd i

" as showy at: o,

* the bands B,

dhe drill

o

V%

the dever V1o be operated’ by meaus of o re.
duced enq, b, of the lever entering within said.
slot, as shown, whereby, as the slide-bar |
moves up and down, the leveris vibrated, and
its pawl cansed to cateh on the lovse rateliot.
pinion O, as in “other ratehet-driven devices,
to rotate the vidd 5 short distance
t eack double stroke of the piston.

The piston ig made to follow the rotation of |
the rod M DY means of a4 dag face on the re.
dueed extension of the tatter, ay shown -at 4,
Tig. 3, the bore of the biston-rod, in whicl
said extension fits, being formed. with @& cor-’
tesponding tlat face to fit the face on the ex.
tension ¢, so that the rod Fand its piston shall
tarn with the rod M, as stated, ) ‘

Other equivalent devices may . be employed
to accomplish Elie saure result—as, for exan.
ple, the vod I may be provided with &4 set-
the groove or slot, oe-
the aforesaid flat face,
_ and the surface of the
i may be'_cox-responding!y. fluted,
angular seetional

cupying the place of

extension
or be of-any corresponding

the lever V- which is opposite
to the.eud 2 is formed with a slotted Lead, P,
the slot therein r‘mining_pbiiqueiy“,or' upward,
Fig. 1, and'in this slot a stnd
Or projection, u, tfrom a block, ¢, (which Intter

That end of

.18 clamped to y guide-rod, L, by a.set-serew,

d,) is ‘arranged to ‘work.
By this device-the valv

e:rod and its valve d

~ have the requisite ino-tib?i‘gi\'elz them, at each

stroke of the pistou, o admit and exhaust
steam or air for operating the Tatter, 'The
bloek ¢ can boe adjusted up or dowi, ou the rod
X to give lead at eitherend of the,cylinder, as
required, : S ;

Lhe mechanism 5y

feeding the drill; or for
causing the cylinder A todesc_eud_ slightfy
within the Landy B at eagh stroke of the
diill, wil) How be deseribed, i ) o
The eylinder fits i » smooth manner witliin
and is firmly Supported ay auy

one point. by a serew, X which works jn a
lug, W, fast to the eylinder, ' Phiy serew llag
& plain exteusion, p, which carries at its back
or upper end a toothed wheel, 20 whicl en.

-Bages with another toothed wheel, ¥, that iy ;
The wheel Z is not !

turned by the rod .
firmly keyed on the rod

turning oun said rod by a-tongue, i the cyé

of the wheel, which tongué figs in the slog 4 of

‘the rod M, as.showy in Pig. 4. The wheel Z

i3 aceordingly made 1o revolve with the pod

M; and perniits of the lutter working longi-

tudinally, or up and down, when the eylinder

is moved Iazlgiruqliinzllly. .

By the fo-operative getion of (he above-
deseribed. devicey, the drill iy e to rotais
& small distance at cuel, doewnward stroke of
the same, and alss the Cylinder-to descend 5
small fnerement of 8o withine its. bandy 1

{ » whereby !

M, but is-held from

ateach dowuward sirale of Lho
2e-of recie will be weoon piished nuto-
L VRphp

ing
Watieally by the action wit

Cwithin the exterior sur

26

or fuid, without inberrupti(}u, orin a regular
or systematic nanner, the torning of the rod
M rotating the piston and drill, and the torp- -
ing of the sorew X, by the interposed wheels
VAN feeding the drill by v!ougitndinally slid-~
ing the cylinder. Thus, the feed of the drill
conjointly with ity rotation is effected by eon.
necting gears., N :
Un the opposite side of the cylinder A to
that oeccupied by the screw X 18 a rod, X1,
fapped in or otherwise seenred to the arms C. .
This rod serves as g guide for a ing, W/, fast
to the cylinder to. travel on; and thereby "to
steady the movement of the cylinder. o
The wheels 75 are located bebsween plates
N and 1, which plates arve helq by uprights or
pillavs 7 U, tapped into the arms . “The-
Dlates N and' I are separated by thimbles and
held in place by nats l l, as shown, :The back
or upper plate serves to provide bearings for
the rod M, and for the shaft or 8crew extension
D5 but the front or lower piate I supports the
loose wheel Z, which otherwise' would slip
downward' on the rod M. Projections 4 and.
g on these plates forin guides, as shown at,
fig. 4, for the gnide-rod I/ of the valve-rod
L. A pawl, ¢, eatches in the teeth of. the..
wheel Z, and serves as an auxiliary, pawl to
hold the rod M from turning bagkward, when
the drill, striking“any hard pars of the. rock,
glances and brings the strain a pon the ratchet..
binion and its snall vawl, - CoHars w4 on -
the screw-rod X hold said rod. iu place, the
apver collar'susta,ining, for the mest part, the
weight ‘of the eylinder.. The Jever V' fits
smoothly upon tlie rod M, and may rest upon
the cap-Qt of the baek or top stuffing-hox, - R
is the front or lower stuffing-box. In Fig. 4
a small pacs of the pper plate is shown at N,
When the eylinder kas descended to the
length of its limit, which'is when the ‘top of
the rod M'is even with the plate N, the eyl
inder is again elevated to. it§ normal position,
by means of a'crank fitting in a-square arbor,.
P'sof the shaft or serew exteusion p, Figs, 1
and 4, s ’ : .
Lhe valve-chest of the eylinder is situated
ace of the body of the
80 that the latter may have
motion up or down withiin the bands B, the
bore of the eylinder Biaving an’eccentric rela.
tion to the whole body of metal, to allow room
for-the valve-chest and ports, as shown, - )
To prevens breakage of the frout or lower
head of the eylinder; or of the Litter by the
heavy Mow that the lower hewd receives when
the drill is not striking roek, and at the same -
time to provide for using a light working eyl-
inder, which iy an important donsideration in
rocle-drills, by reason of theiy necessary port-
ability, 1 use re-enforciing connections for the
eylinder by holding the eylnder -heads to
their pldces and tving theny tegéther by bolts
4 oarranged to run throughout- the whole
length of the eylinder, and scenred by nuty
o These holts & ure gy bjeet to tonsile strajy
whon the pleten strikos the frant cylinder-

eylinder, as shown,
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liead, while the .strain transmitted fo and
through the eylinder is a croshing one.  This
is the best possible application of sueh strair,
inasmuch as the bolts, being made of wronght-
- irop, ‘have a greater:tensile strength tha¥

cast-iron, and the cylinder, béing of cast metal,

Luas a greater power of resisting. compression.
- than wroaghg-iron, - - * 0 -
- A roek-drill constructed in accordance with,
-this inve| g n combines simplicity and dura-
bility, aill'is'comparatively inexpensive, and
- is both rapid and effective in ite operation. .
_ Telaipp— - LT T
1. The slide-bar H, ‘with ‘its oblique slot d,
and-the lever V, with its slotted head P, in
. combination with the stud =, for the purpose of
_operating the valve of ‘a drilling.machine by.
-the piston-rod of: the same, substantially as
‘shown and described. . A ‘

2. The rgtchet-pinion O; in combination |

with the i:ettchet-rO(l M, slide-bar H, lever V,

and piston-dod - F, of a dvilling-machine, ali

operating " substantially as shown and de-
scribed, to rotate the drill G of a drilling-ma-
chine, in the manner set forth. : -

3. The combination, with the valve guide-
rod L/ and the plates N I, which contain be-
tween them the gearing for feeding the drill,
of lugs g b on thesaid plates, forining guides
for, the said rod, substantially as hergin de-
scribed. .

4. The combination, with the eylinder, in
which works the piston of o drill-carrying pis-
ton-rod, of the re-enfurcing connections or

Dolts ¢, substantially as shown and deseribed,

. , GEORGE PHILLIPS,
Witnesses:
J. V. RANDOLPH,
THOMAS YATES,




