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UNITED STATES

PaTENT OFFICE.

PERCY JOHN OGLE, OF LONDON, ENGLAND.

PERCUSSIVE DRILL_ING-MAOHINE.

SPECIFICATION formmg part of Letters Patent No. 615,884, dated December 13, 1898.

Application filed December 28 1897, BSerial No. 664,069,

(No model.)

To all whom vt ‘num COTLCCTTL:
Be it known that I PERCY JOHN OGLE, a
subject of the Queen of Great Britain, res1d-

ing at London, England, have inv ented cer-

ta;m new and useful Improvementsinand Con-
nected with Percussive Drilling-Machines,
(for which I have obtained patents in (reat
Britain, No. 15,668, dated September15, 1391;
in Fla,nee, No. 220 1949, dated April 15, 1892;
in Germany, No. 67 344, dated April 17 1892;

in Cape of Good Hope, Folio, No. 760, ‘dated

May 6, 1892; in Natal, dated May 10, 1892 in
Transvaal No. 381, dated May 17, 1892, in
Victoria, No. 9,653, dated May 19 1392; in

South A11stra11a No. 2,226, dated 1 May 23 '

1892; in New South Wales, No. 3,768, dated
May 23, 1892; in Queensland, No. 2,071, dated

- May 25, 1802, in New Zealand, No 5,581,
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dated June 2, 1892; in Canada, No. _09 782
dated August 11, 1892, and in India, regis—
tered No. 114 of 1892, dated August 19,
1892,) of which the following is a specifica-
tion.

This invention relates to 1mprovements in

percussive drilling-machines whereby I am
enabled to use the compressed air or other
motive fluid whieh has driven the piston 1in
one direction for driving it in the opposite
direction,thereby effectmg considerable econ-
omy in motive fluid. |

In carrying out my invention I employ two
pistons (hereinafter referred to as ‘ working”
pistonsg) of different areas on the dmll—spln-
dle, and I advantageously employ a valve
which is operated by the pressure of the

"~ motivefluid,(hereinafterreferred toas ‘““air,”)

" the said valve being arranged in conjunction
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y ¢z, Fig. S. Fl“‘

with two pistons of different areas.

To enable my invention to be fully under-
stood, I will describe the same by reference
to the accompanying drawings, in which—

Figure 1 is a longitudinal section of a per-
cussive drilling-m
that is to say, air at its full pressure—drives
the drill-spindle outward; and Fig. 21is & Se(*
tion of the same on the line w w, Fig.
Flﬂ' 3 is a similar view of a d11111HW-maJch1ne
in whlch the live air moves the dllll-Spmdle
inward; and Fig. 4 is a section on the line
_ 5 is a longitudinal section
of a percussive drﬂlmgamachlne illustrating
a, modification hereinafter described; and

achine in which live air— {

| Figs. 6 and 7 are sectional views on the lines

4 4 and z z, respectwely, of Fig. 5. Figs. 8
and 9 are sectional views at right anwles to
each other of avalve arran D‘ement Whmh may
be used in lieu of the Valve arrangement
shown in Fig. 1; and Figs. 10 and 11 are
views snmla,r to Fw‘s S and 9, respectively,
of another modlﬁcatwn

Similar letters and numerals of reference
indicate corresponding parts in the several
ﬁgures

a indicates the working cylinder of the
drill, and b the drill- spmdle, having the two

'plstons cd secured to it and wmkmg in the -

cylinder a.

eis the valve-box, having the aperture ffor
the admission of the motive fluid, and ¢ is
the valve, arranged in con;]unctlon with two

pistons 7 2 of dlfferent areas.

1,2, and 3indicate, respeetwely the port or '

passaﬂ*e through which the live air enters that
part of the cyhnder in which it operates and
through which it escapes after having com-
pleted its work, the port or passage for con-
veying the expanded air to that part of the
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cy hnder in which it operates and then again '

returning it to be exhausted, and the port or
passage for conveying the said exhaust-air to

the atmosphere.
- 4 indicates a passage between that portion

of the cylinder in which the live air operates

and the part of the valve-chamber behind
the valve-piston of larger area, and 5 indi-
cates a passage eonneetmw the rear end ot

the valve-box with the atmosphere

4 indicates the twist-bar, having a ratchet-
wheel & and pawl [ in eon;]unctlon with it for
causing the rotation of the drill-spindlein a

“well- known manner.

380

Q0.

The valve g is arranged to place the ports

| 1and 2and 2 and 3 alternately in communica-

tion and also to open port 1 to the air-supply.

In the arrangement of my invention shown
in Fig. 1 the valve g, which is actuated by a
rod between the two pistons A 7, is provided
with two passages ¢’ g?, the former of which

serves to place the passages 1 and 2 in com-
munication and the latter the passages 2

and 2.

The opemtlon of the machine or apparatus

shown in Figs. 1 and 2 isasfollows: Assume
the valve g o be in such a position that the
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‘also shown in Fig. 1.

passage 1 will be In communication with the
air under pressure inthe interior of the valve-
chamber ¢ and the passages 2 and 3 in com-
munication through the passage ¢* in the
valve. The result of this position will be
that the air under pressure will flow through
the passage 1 and act against the piston d to
force the drill-spindle 6 outward to the posi-
tion shown in FKig. 1. Immediately, how-
ever, that the piston ¢ commences to uncover
the passage 4 a portion of the air in the cyl-
inder passes through the said passage into

the valve-chamber behind the piston 7, and

owing to the fact that the area upon which
this air acts is much greater than the differ-

ence between the areas of the two pistons

with which the live air is in contact and that
there is no resistance at the rear of the
smaller valve-piston 2, owing to the passage
5 communicating with the atmosphere, the
sald air from the cylinder acts upon the valve-
piston /» and moves the same to the position
The result of this
movement of the valve is that the passage 1
is cut off from communication with the inte-
rior of the valve-chamber and placed in com-
munication with the passage 2, whereby the
two ends of the cylinder are placed in com-

munication, so that the air which has pre-

viously acted in one end of the cylinder to

force the drill-spindle outward is now free to

expand (through the passage 1, the passage
¢ in the valve, and the passage 2) into the
opposite end of the cylinder, where it acts
upon the piston ¢ of larger area than the pis-
ton d, thereby moving the drill-spindle back-
ward. When during this backward move-
ment the piston d has passed and again un-
covered the passage 4, the space behind the
valve-piston £ is placed in communication
with the space between the pistons ¢ d, which
latter space is also in communiecation with
the atmosphere through the passage 3%, com-
municating with the exhaust, so that owing
to the difference in the areas of the piston A
and the piston 7 of the valve g the pressure
of the air moves the said valve to uncover the

port 1 and place the ports 2 and 3 again in.

communication, when live air again acts upon
the piston ¢ and the air which had acted upon
the piston ¢ passes to the exhaust.

The object of placing the space between the
pistons in communication with the atmos-

phere through the exhaust-passage is that.

during the outward stroke of the said pistons
pure alr escaping from the cylinder shall
enter the said space instead of dusty air, as
would be the caseif the said space was placed
in direct communication with the atmos-
phere. |
IntheforegoingdeseriptionIhavereferredto
thelive air asbeing used for moving the work-

ing piston outward; butitis to be understood-
that 1t may also be used for moving the drill-

spindle inward. This arrangement is espe-
cially applicable in the case of a drill which
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| when, as the combined Weights of the drill-

spindle and connected pistons serve fo as-
sist in imparting force to the blow, the ex-
panding air may be used for driving the drill
outward, the live air being employed for lift-
ing thedrill. Such an arrangement isshown
in I'igs. 3 and 4, where the two pistons are rep-

‘resented as being of the same diameter, but

of different workiug areas, and the passage 1
1s nlaced at the lower end of the cylinder and
the passage 2 in communication with the up-
per end. The valve shown in connection
with this modifieation is formed integral with
its pistons; but in order to prevent the valve
from turning upon its axis I arrange at one
end of the valve-chamber a square or other
guide m, upon which the valve and ils pis-
tons slide, as shown. Also the valve is pro-
vided with only a single passage, through
which the ports 1 and 2 and 2 and 3 are al-
ternately placed in communication. The op-
eration of this apparatusis substantially the
same as that hereinbefore described. Inthe
drawings the ports are shown in the position
which they occupy afler the supply of live
air to the bottom of the cylinder has been cut
off and the valve moved to place the pas-
sages 1 and 2 in communication. The air
from thelower end of the cylinder now passes
to the upper end of the same and, acting upon
the piston ¢, which has a relatively larger
area than the piston d, drives the same down-
ward to impart the blow, the force of which
is augmented by the weight of the drill-spin-
dle and pistons.
the downward movement of the drill-spindle
has passed the end of the passage 4, the air
under pressure behind the piston /i flowsinto
the space between the two pistons ¢ and

and thence into the atmosphere through the

hole 6, whereby the air entering through the
aperture f, owing to the unequal areas of the
opposing faces of the pistons & and ¢, moves
the valve ¢, as hereinbefore desecribed, to
place the passages 2 and 3 in communication
and the passage 1in communication with the
air-supply /. Thelive air then acts upon the
piston d toraise the drill-spindle, and the air
behind the piston ¢ passes to the exhaust-
port3. Thehole 6, in addition to serving the
purpose referred to above, alsoserves to pre-

.vent the piston d from being foreibly driven

against the front cover of the cylinder, as
after the drill-spindle has moved a certain
distance and before the piston d reaches the
said cover the hole 618 uncovered by the pis-
ton ¢, thereby allowing the air-pressure to es-
cape. . }

Instead of introducing high-pressure air at

one end of the working cylinderand allowing.

1t to act expansively in the other end thereof
I may provide for introducingthe live air be-

tween the two pistons or in the middle of the

cvlinder. This arrangement I have shown
in Ifigs. 5, 6, and 7, wherein the piston d is
designed to be acted upon at one side by the

may be required towork in a vertical position, | live air and upon the other side by the ex-
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panding air, the space behind the piston ¢ in

this case communicating with the atmosphere |

through the passages 7 and 8 and the ex-
haust -passage 3.
valve also in this case i1s bllﬂllar to that in
the modification last described. In the op-
eration of this apparatus the live air, enter-
ing through the passage 1 after duvmﬂ‘ the
dmll spindle in one direction by acting upon
the side of the piston d of smaller working
area, passes through the passages 1 and 2 to
the side of the piston d of larger working area
and moves the said piston in the reverse di-
rection. In this modification also the space
behind the smaller valve-piston instead of
heing placed directly in communication with
the atmoephere is placed in communication
with the passage 2 through the passage 9, so
thatafter the piston d duringitsinward move-
ment has passed the passage 4 the pressure ot
the air at the two ends of the valve g will be
equalized, and the latter is therefore free to
move under the pressure entering ‘fhrouﬂh
the aperture f.

It is to be understood thet I may use any

form of valve mechanism in connection with

my invention,whether such valve mechanism

18 operated by meehemeel means or by the
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alr-pressure.
In Figs. 8and 9T have ShOWH how the valve

represented in Figs. 3 and 5 may be used in |

conjunction with the drilt shown in Fig. 1,
and these figures will be understood without
further description, as the letters and numer-
als denoting the parts in these figures are the
same as those denoting coneepondm parts
in other figures.

In the arrangement of valve shown in I‘we
10 and 11 the airinstead of being 1n13r0_duced
between the valve-pistons /7 ¢ is introduced
at one end of the valve-chamber opposite to
the piston 2 and is moved in one direction to
uncover the passage 1 by the live-air pres-
sure upon it. The movement in the reverse
direction is effected by the air-pressure from
the eylinder through the passage 4, the area
of the piston A being so proportioned to that
of the piston 7 that the pressure on the piston
h will be greater than upon the piston 7 when
communication is made with the eylinder by
the piston d uncovering the port 4. In this
case the space behind the piston £ is always
open to the atmosphere, and preferably
through the exhaust, as shown, in order to
plevent the entrance of dusty air.

In order to prevent the entrance of dusty

- air into the valve-chamber through the pas-

60

sage 5, I connect the said passage with the
exhaust-passage by a suitable pipe, or 1 may
form a passage through the piston 7, as indi-
cated by dotted lines in Fig. 8§, communicat-
ing with the exhaust-passage, in which case
the passage 5 may be dispensed with.

- Having now particularly described the na-
ture of mysaid invention and in what manner
the sameistobe performed, I declarethat what
I claim is—

The arrangement of the

= |

1. In a drilling-machine, the combination

with the cylinder, of a piston therein having
two working faces for moving the piston in

opposite directions, a valve-casing communi-

cating with the cylinder, a valve in sald cas-

ing, a piston for moving said valve, working

-in sald valve-casing and provided with two

faces of different areas, means for admitting

‘the motive fluid under initial pressure to the

valve-casing adjacent tothe face of said valve-
piston of lesser area and means for conduct-

ing the expanded fluid from the cylinder di-

rectly to said valve-piston adjacent to the

face of greater area, whereby the valve will

be moved in one direction by the fluid under
initial pressure and in the opposite direction
by the expanded fluid under reduced pres-
sure, substantially as described.

2. In a drilling-machine, the combmatwn
with the cylinder, of a piston therein having
two working faces for moving the piston in
opposite d1rect1ons, a valve-casing provided
with ports communicating with the cylinder,
a valve for said ports provided with two pis-
tons of different areas, means for admitting
the fluid under initial pressure to the valve-

casing between said pistons, and means for.
~admitting the expanded fluid in the cylinder

in rear of the larger of sald valve-pistons
whereby the valve is moved in one direction
by the fluid under initial pressure and in the
other direction by the expanded fluid in the

| eylinder at reduced pressure, substantially as
-described.

- 3. Ina drlllmﬂ*-maehme, the combination
with the cylinder, of a piston therein having
two working faces for moving the piston in
opposite directions, a valve-casing provided
with ports communicating with the eylinder,
a valve in said casing engaging said ports,
and provided with two pistons of different
diameters working in said valve-casing, the
smaller of said pistons havingits rear face in
communication with the atmosphere, means
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for admitting the fluid under initial pressure '

to the valve-casing between said pistons, said
cylinder and va,lve -casing being provided
with a passage extending directly from the
cylinder to the rear face of the larger valve-

piston and having its communication with

the cylinder located in the path of the piston,
whereby the valve is operated in one direc-
tion by the fluid at initial pressure and in the
other direction at ifs pressure after being ex-

panded in the cylinder, 811bstant1ally as de-

scribed.
4, In a dullmﬂ'-maehme, the combination

with the cylinder, of a piston haviiig two
workmg faces, for moving the piston in oppo-

site directions, a controlling-valve provided

with means for admitting the motive fluid in
rear of one of said faces, and for eonveying

the expanded fluid to the rear of the other

face, said valve being provided with two cyl-
inders and pistons, one of said cylinders be-

ing in communication with the atmosphere,
| and means for establishing a connection be<
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tween the main cylinder and the other of
said valve-cylinders, at the conelusion of each
stroke and an inlet for motive fluid interme-
diate the two valve-pistons, substantially as
described.

5. In a drilling-machine, the combination
with the eyhnder of a plston provided with
two working faces, for moving the piston in
opposite directions, means for conveying the
expanded motive fluid from one working face
to the other, a controlling-valve provided with
two cylinders and piston of different areas,
the larger of said cylinders commumcatmrr
with the Worklnﬂ* cylinder and the other W1th
the atmosphere and means for admitting the
motive fluid intermediate said valve-pistons,
whereby said valve will be moved in one di-

4 1 615,884

rection by the motive fluid under its initial
pressure, and in the opposite direction by the
motive fluid under its expanded pressure,
substantially as described.

6. In a d1‘111mﬂ'-mach1ne the combination
with the cy 1111der of a plston provided with
working faces of diffe,renlt diameters, and re-
duced portions between said faces, the por-
tion of said cylinder between said working
faces being in constant communication Wlth
the e\ha,ust whereby pure air free from dust
and other foreign matter will be drawn into

said cylmder substmntlally as described.

PEROY JOIIN OGILE.
Witnesses:
G. . REDFERN,

- JouaN E. BOUSFIELD.
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