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To all whom it may concern:

Be it known that I, WiLLiaAM A. DOBLE, a
citizen of the United States, residing at San
Krancisco, county of San Fra,nclsco and State
of California, have invented certain new and
useful Impmvements in Rock-Drilling Ma-
chines; and I hereby declare the following to
be a full, clear, and exact deseription of the
same, reference being had to the accompany-

ing drawings, forming a part of this specifi-

::'Ltlon
My invention 1elates to improvements in

rock-drilling machines havinga reciprocating

motion 1mpelled by air or stean. |

My improvements consist in so construct-
ing such machines that the induction-ports
are radial from the cylinder and direct, sup-
porting the main stem at several pomts to
avoid leverage and flexure, distributing the

air by a balanced and cushioned slide- Va,lv |

operated by initial pressure from the main
eylinder, providing a bumper or cushioning-
chamber for the main stein separate from the
main c¢ylinder, fastening all parts mounted
on the main stem by means of tapering seats,
so such parts will become more firmly fixed
by concussion, completely housing and pro-
tecting the feeding-serew by means of which
the drills are advanced, placing the rifle or
turning device nearthe front instead of at the
rearend of the drill-stem, and in variousother
features of a constructive and oper ative kind
that will be more fully pointed out in the de-
scription to follow. -

The objects of myinvention are to attain a
greater endurance of these implements, in-
crease their speed and efficiency, and render
them more convenient for an operator. To
these ends I constructrock-drilling machines,
as illustrated in the aecompanymﬂ'dl awings,
in which—

Figure I is a plan or top view of a rock-
drilling machine constructed according to my
invention. Kig. Il is a longitudinal section
through the axis of Fig.I. Fig. IIl is a side
elevation of thesame. Fig.1V isa front end
view of the drill-stem. Fig. V is a section
through the end of the main stem, showing
the manner of attaching the drills. Fig. VI

§0 is an enlarged louwmudmal section thmugh
the cylinder of the machine and of the pis-

- tons therein.

steam,

Fig. VII is a top or plan view

of Hig. VI. Fig. VIIIisa section on the lines

a b in Figs. I and VI at an angle ninety de-

grees therefrom. Fig.IX isanenlarged view

on the line ¢ d in Fig. 1, looking forward or-

to the right. FIig. X is a bottom view of the
carriage on Wthh the operating parts are sup-
ported Fig. XI is a section on the line e in
Fig. X and inverted in respect to Figs. IT and
111, as when the machine is suspended below
1ts Suppmt

The same numerals of reference are ap*

plied to corresponding parts throughout the
several figures of the drawings.

A rock-drilling machine of the reciprocat-
ing typecon smts,essentially,of three elements

55
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or parts—the stem and its actnating parts or

the machine proper, a guiding-carriage on
which the main machine is mouuted and
moves, and an adjustable supporting struec-
ture for sustaining and presenting the drill-
ing-machine to its work, - -
My present invention relates to improve-
ments in the actuating parts of the machine
in direct codoperation with the drill proper.
Referring to the drawings, especially to
Figs. I, 11, :md I1I, 1 is the main operating
part, and 2 the carriage or support on which

1t moves, this latter bemn' mounted by means

of the clamp 3 either on & cylindrical bar 4,
which is set 1n various positions like a post
beam, or girder on a tripod, or other suitable
structure, as the position of the work may de-
mand. Onthe bottom of the carriage 2 I pro-
vide a fixed jaw 5, formed mten'ra,l with the

carriage 2,and a stronn'clampmmbolt 6, both
of thh engage the conical extensmn_ 7,

formed on the clamp 3, as seen in Figs. Il and
Xl, or on a tripod when that is used. 'T'he
main spindle 3 is provided with two pistons

9 and 10, fitted on tapering seats on thestem

8, as seen in Fig. VI, and, if required for
safety, can be provided with through-keys 61
and arotatingrifle-shell21torevolve the stem

ter described. The main cylinder 13 is di-

70
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vided in the middle by a diaphragm or wall _

14, containing a bushing or gland 15, through
which latter the stem 8 fits loosely, but form-
ing a close joint against the passage of air or
and i8 secure from wear, because the

100
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also, a drill-clamping head 12, to be hereinat-
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- eushioning-chamber 16 to arrest the back-

.eral advantages.
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stem is supported later&ily by the pistons 9

and 10 and is completely protected from dust
by its inclosure.

The employment of two pistons enables SeV-
The area of the retractile
piston can be arranged at pleasure and not,

as common in single-piston machines, too

small to secure good action. The main stem
is not reduced to secure an annulus for the

back stroke, but can be of any desired diame-

ter, and the ports can by the use of two pis-
tons be direct, short, and avoid iost space or
clearance.

At the rear end of the main cyhnder and
preferably detachable therefrom I provide a

ward strokes of the piston 9 and the drili-
stem 8 by cushioning on the entrapped airin

- the chamber 52. Thls cushioning-chamber 16

20

has two objects. 1t provides f01 resilient ac-
tion in a greater degree than is attainable
with metalliec or india-rubber springs, such
reactive force being utilized on the forward
stroke and saving motlve power accordingly.
Another object atta,med is that by removing

this chamber 16 the piston 9 becomes accessi-

ble for inspection or repairs. In a separate
or detachable section 17, forming a forward

~ extension of the eylinder 13, I place an elas-

30

tic collar 48 to cushion the forward stroke of

the piston 10 and the stem 8 in case these
parts are not arrested by the drill 19 or by
the air entrapped beyond the port 59 before

- the piston 10 reaches this collar 43. Thiselas-

- 35

tic collar48 is protected on each side by metal-
lic washers 62, held in place by a collar 63,

- that fits a,ﬂ'amst and forms an abutment at

40

39
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the end of the rifle or turning shell 21, as seen
in Kig. II. This chamber 17, like the one 16,
permits, when removed, access to the piston
10 for inspection, removal, and repairing.
This means of access to the pistons afforded
by the removable sections 16 and 17 1sa mat-

ter of much convenience, because of the pis-

tonsindrilling-machines being especiallysub-

jecttoderangement by the severe concussion.
The front extension or member of the ma-

chine 20 contains the rifle or turning shell 21,

‘having a toothed periphery enﬂ'aged by the

pawls 22, as seen in Fig. I1X, these pawls be-

ing pressed inward by cml-qprmﬂ*s 23 in the

usud,l manner. The drill-stem 8 is formed

with spiral .grooves 24 in its forward and

strongest part to fit through the shell 21, cor-

'I‘GSpondmn‘ to and performmw the office of

whatis called the ‘‘rifle-bar” in common rock-
drilling machines. In this manner the rear
and weaker' portions of the stem 8 are re-
lieved of torsional strain, and, as will be ob-
served, the section or diameter of the stem 8

increases successively from the rear to the

forward end, corresponding to and compen-

sating the lateral and Other strains to which

the stem is subjected.

Air or steam distribution is performed by

arranged with reference to the cylinder-ports
28 29 and the exhaust-chamber 30. "These

cylinder-ports 23 29, as seen, are direct, short,

and contain but little alr or steam, thus sav-
ing in volume what is called «“clearance-
spa,ee” or ‘‘waste-room.” 'The valve 25 fits
closely against the cover 32, so as to exclude
the air or steam from the top surface where
in contact, and thus balances the valve. At
the ends of the valve-chamber are elastic
buffer-plates and springs 33 to cushion and

arrest the valve as it 18 impelled either way

by air orsteam pressure, as will be herema,f-
ter described.

70
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The drills 19 are held in a shell 34, Fig. V,

and may be round, polygonal, or of any ae-
sired section. The-- sleeve or shell 34 is cir-
cular on the outside and fits into a parallel

‘socket in the drill-stem 8, as seen 1n Ifig. V,
one side being cut away to receive a chock-

piece 35, that isclamped by the U-bolt 36, a
key 37 bemﬂ' interposed between the bolt and

chock, as seen in Figs. IITand V. This key
37 has a double purpose. When the machine
is operating, momentum tends to drive the
key forward, and thus more firmly grip the
drill 19 in proportion to the shock and sever-

ity of the work, and when a drill is to be re-

moved this can be done instantly by driving
back this key 37 1118tead of loosening the U-

‘bolt 36.

Referring next to the carriage or supp01t

2, this is made of a trough fmm a8 seen in

the section Fig. VIII, having grooved wWays
to receive the ledges 39 at the sides of the
main cylinder 1.

riage or support 2 by means of the screw 40,
advanced as the drill 19 penetrates and with-

drawn when the drills are changed for ad-
This

justment or when a hole is completed

Qo

95

I00

The operating-machine 1l
and its connected parts are moved on the car-

105

serew 40 is operated by means of a handle 41 -

and has its outer bearing in the cross-bar 42,
held by the struts 43, and passes through the
nut 44 into the chamber 45, which is entirely
closed, so as to exclude dust and grit. -On
the end of this screw 40 I place a collar or
guide-piece 75, that fits but slides freely in
the chamber 45, preventing lateral vibration
of the screw 40, which would otherwise soon
be destroyed by such lateral motion and abra-
sion resulting therefrom.

The carriage or support 2 is pivoted on &
strong conlcal pr0360t10n7 formed integrally
with the clamp 3 or a tripod, and abuts
against the solid ledﬂ‘e or jaw 5 at the for-
W&I‘d or working &ude so as to resist the
thrust of the stem 3 and the reactive effect of
the blows delivered by the drill 19. Oppos-

ing the jaw 5 is a strong clamp-bolt 6, oper-

ated by thenut46. Thewhole being a portion
of the carriage or support 2 retains continu-
ally the same position in respect to the main
or movable portion 1 of the machine and is
more convenient and accessible than if these

means of a slide-valve 25, having ports 26 27 | parts were inverted and the extension 7 were

110
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cast on the carriage 2 and swiveling clamp
5 were made mtefrml with the main clamp 3y
as is common in rock drilling machines.
Referring now to the manner of the ma-
chine’s opemtion and especially to Figs, VI
and V1I, airorsteam undersufficient pressure

IS supphed to the chamber 47 through the in-

let 31, commonly through a ﬂeuble hose, so
as to permit ad just-ment of the machine and
to accommodate its advancement as the drill
penetrates the material.

Referring to Kig. VI and supposing the
valve 25 to be moved to the right, so the port
or passage 27 will communicate with the port
28, as shown, then the chamber 49 will be
filled with air or steam, and the drill-stem S

will be driven back by means of the piston 9

until thispiston passes the small port 51 in the
side of the cylinder 13 and cushions on air en-
trapped in the chamber 52. As soon as the
piston 9 passes the small port 51 air or steam
from the chamber 49 rushesthrough the port
and a small passage 53 (indicated by dotted
lines in Figs. V1and VII)and enters between
the end of the valve and the plate 54 at the
rigchthand and instantly forces the valve back
to the left against the plate 67 and the elastic

- buffer 33, closing the port 28, and bringing the

- 30

35

40
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passage 26 over the port 29, filling the other
end of the cylinder or the chamber 65 and

forcing the drill-stem 8 forward by means of

the piston 10, thus performing the forward or
working stroke.
forward stroke passes the small port 55 in the
chamber 65 diagonally opposite tothe one 51
in the chamber 49, (indicated by dotted lines
at 55 in Fig. VII,) air or steam from behind
the piston 10 rushes through the passage 56
and enters between the valve 25 and the plate
67, forcing the valve tothe right, again filling

- the chamber 49 for the back or return stroke,

as before described. When the valve 25 1is
moved to the right or left, admitting air or
steam to either of the ports 28 or 29, the other
port 18 open to the exhaust-passage 30 by
means of the chamber beneath the valve 25
spanning the two ports 28 and 30 or 29 and 30,

thus performing the functions of a common
slide-valve, so well understood as to not re-

quirefurtherdescription. Thepacking-rings
70 are of the nsual type and are expanded dur-
ing the working stroke by air or steam ad-
m1tted through the passages 71, of which there
are two or more, connecting with the cham-
bers 49 65 of the main eylinder 13. On the

return stroke, these chambers being exhaust-

ed, the rings 70 are relieved from pressure
and make the back stroke without friction,
thus avoilding metallic springs.

To prevent a vacuum in the chambers 57
when the pistons 9 and 10 move toward the
center, there are provided ports 58 59, that
communicate with the chamber 45, and this
chamber communicates at the center with the
exhaust-way 30 by means of a passage 60, as
seen in Figs. VI and VIII. In this manner
the chamber 45 and the screw 40 therein are

YWhen the piston 10 on its

—

sealed from the external air and secure from._.

orit and dust.

Rotation of the stem 8 and the dull 19 18
performed by the shell 21 by reason of the
spiral threads 24, which tend to turn this shell
right and left as the drill-stemm moves back-
ward and forward. As, however, this shell

21 can turn in but one direction because of-

70

75

the pawls 22, the result is that the shell 21 is

turned during one stroke and the stem 8 is
turned on the otherstroke, causing a regular
intermittent rotation of the drills 19, which
is necessary in drilling holes in stone. |
Having thus deserlbed the nature and ob-
jects of my invention, what I claim as new,
and desire to secure by Letters Patent, is—
- 1. Inarock-drilling machine, an actuatmm
cyhnder divided mto two parts two Smn'le-
acting pistons therein, a division in the cen-
ter of the-cylinder, means to distribute airor

steam on each side of this division and against
the inner ends of the two pistons, and to ex-

haust the same, the longitudinal chamber 45
beneath the main c¢ylinder in communication
with the outer ends of the pistons and with
the exhaust - way 60, substantmlly as de-
seribed.
2. In a rock- dnlhnfr machine, a main actn-
ating-cylinder dnnded into two parts, two pis-

| tons “therein impelled by air or steam applied

on their inner ends, a separable cushioning-
chamber 16 attached to the rear end of the
main ¢ylinder, and forming a removable ex-
tension thereof, into which the rear piston
passes, substantially as described.

3. In arock-drilling machine, a main cyhn-

derdivided into two parts, two plstons therein
receiving air or steam on their inner ends,
passages to admit and release air or steam,

and a separable extension 17 attached to the
front of the main cylinder, forming an exten-
sion thereof, and into which the forward pis-
ton passes, substantially as described.

4, In a rock-driliing-machine, a main actu-
ating-cylinder, two pistons therein, a center
division through which the drill-stem fits and

moves, the bepmable chambers 16 and 17 at

the ends of the cylinder that when removed
permit acecess to the pistons 9 and 10 without

removing them from the main stem, substan-

tially as descubed

860

Sle

95

100

105

II1IO

115

5. In a rock-drilling machine, a main actu-

ating-cylinder divided into twochambers, two
pistons and a drill-stem therein, the pist-ous

' receiving air or steam at one end, these pis-

tons provided with elastiec packing-rings 70

and passages 71, to admit steam or air be-

neath the packingduring the working strokes,
and release it therefrom during idle strokes
each way, substantially as described.

6. In a rock-drilling machine, a main actu-
ating-cylinder p10V1ded with a central divi-
sion and two single-acting pistons 9 and 10,
direct or radial ports 28 29 to admit air or
steam to the inner ends of these pistons, an
exhaust - way communicating with external

I20

125

I30

air, and by an annular Chﬂl’llbel around the
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cylinder to the pa,rallel chamber 45 and to the | { Ing plStOHS therein, the latter mounted on the

-outer ends of the pistons by the ports 58 59,
-_eubstantml]y as shown.

7. In a rock-drilling machine, a main actu-
ating-cylinder dl\«’lded into two chambers by
a midway partition, a piston in each chamber,
| tuating-cylinder and reciprocating drill-stem

said pistons being connected by a common

piston-rod passing through said midway par-
tition, means for admlttmg steam or like ex- .
pansive fluid to the inner ends of said pis-
tons, elastic packing-rings surrounding said -
pistons, and means for admitting said elastle -'
fluid from said chambers to the inner side.of
sald packing-rings, whereby they are expand-

ed outward during the working stwke, sub-

- stantially as specified.

20

8. In a rock-drilling maehme a main acti-

ating-cylinder, divided into two chambers by
a midway partition, a piston in each chamber,

said pistons being connected by a common
piston-rod passing through said midway par-
tition, direct ports 28, 29 admitting steam or
‘like expansive fluid to the inner ends of said

| plstons, a balanced valve controlling admis-

-y

30
35

40

sion of said expansive fluid to said ports an.
exhaust-way 30, a parallel chamber 45 com- .
municating with said exhaust- -way, and ports
58, 89, between said parallel chamber and
| ehambere 57, substantially as specified.
9. In a rock-drilling machine, a main actu-
ating-cylinder, drill-stem 8 and pistons 9 and :
10, the slide distributing-valve 25 with ports
and passages to supply and exhaust air or:
steam from the inner ends of the pistons,
ports 51 and 55 in the sides of the main ¢ylin-
der and passages 53 and 56 leading to and :
- supplying air or steam under direct pressure
- at the ends of the slide-valve at predeter-
- mined points of and reversing the piston’s |
..stroke, substantially as speelhed f
-10. In a rock-drilling machine, a main ac-
| rtuatm g-cylinder w1th two opposed single- act- !

tuating-ecylinder, two emcrle ectm

(1r111 stem 8 by tapermﬂ' seats, expanding for-
ward so the pistons will be fastened and re-
tained by concussion of the forward strokes,
substantially as described.

11. In a rock-drilling machine, a main ac-

therein, the latter having tapering seats to
receive the pistons 9 and 10 and the rifle-shell
21, and increasing suecesswely in diameter
from the rear to the forwa,rd end sub%antlally
as described. |

12. In a rock- drlllmn' machine, 2 main ac-
pistons
therein, a drill-stem 8 on which these pistons

| are mounted passing through a gland 15in the
middle of the ¢ylinder, and enlarged in front

of the forward-acting piston, and provided

| with helical groovesinits forward and strong-

est part, substantially as specified.

13. In a rock-drilling machine, a main cyl-

inder, two single- aetmﬂ' pistons and a drill-
stem tbereln hellca,l orooves formed in the

drill-stem in front of the forward-acting pis-

ton, a turning or rifle shell 21, the collal 63

and elastic buﬁer rings 48, combmed dnd
operating substantlally as desenbed |

~ 14. In a rock-drilling machine, a main ac-

| tuating - cylinder, two_ single-acting pistons

th_ere_in, receivingair or steam on their inner
ends, a turning shell 21 placed forward of

the pistons within the removable extension

20, and inside of the main front bearing 20,
furmshmn' the front support of the main stem
Substa,ntm,lly as shown and described.

§O
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In testimony whereof I have hereunto af-

fixed m y signature in the presence of two wit-

nessee
| WILLIAM A. DOBLE.
Witnesses:
K. LOOKWOOD-NEVINS
H. SANDERSON.
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