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To all whom 1t may concern:
Be it known that 1, HARRY P. TAYLOR a, citizen of

~ the United States, residing at Salt Lake City, in the

10

county of Salt Lake and State of Utah, have invented
new and useful Improvements in Percussive Drills, ot
which the following is a specification.

This invention relates to percussive drills in which
the cutting operation is effected by a succession of
blows, and has for its object to render such hammers or
devices applicable for use as drills, and more especially

- for drilling rock or stone.

Primarily the object of the invention resides 1n utiliz-
ing the exhaust of motive fluid after the hammer has

~ been operated in one direction for rotating an 1mpulse
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device to turn the drill in lieu of employing a direct
current from the motive filuid supply, and by employ-
ing the exhaust in such a manner, an intermittent ro-
tation of the drill which coincides with the strokes of the
hammer is obtained. Furthermore, the exhaust 1s not
only utilized to intermittently rotate the drill, but also
used to reciprocate the hammer in one direction.

The invention further aims to provide a percussive
device for the purpose hereinhefore referred to which
shall be simple in its construction, strong, durable,
formed of few pa,lts efficient in its use and compara-
tively inexpensive to manuiacture.

With the foregoing and other ob]ects in VIBW, the 1n-
vention consists of the movel construction, combina-

tion and arrangement of parts hereinafter more specific-
ally described and illustrated in the accompanying

drawings which form a part of this specification, and
wherein is shown the preferred embodiment of the 1n-
vention, but it-is to be understood that changes, varia-
tions and modifications can be resorted to which fall
within the scope of the claims hereunto appended.

In the drawings, wherein like characters of reference
denote corresponding parts ‘throughout the several
views: Figure 1 is a longitudinal section of a-percus-
sivedevice inaccordance with the invention, looking to
one side of the drill; Fig. 2 is a longitudinal sectional
view looking to the other side of the drill; Fig. 3 1s a sec-
tion on the line 3—3, Fig. 1; Fig. 4 is a section on the
line 4—4, Fig. 1; Fig. 5 is a view similar to Fig. 3 with
the motive fluid regulating valve shifted; Fig. 6 1s a
section on the line 6—6, Fig. 1; Fig. 7 is a detail of the
axial piston; Fig. 8 is an enlarged diagrammatic sec-
tional ptan of a portion of the valve casing on line 8—38,
Fig. 3, and Fig. 9is a like view on the line 9—9, Fig. 4.

Referring to the drawings by reference characters, 8
denotes the cylinder in which reciprocates the hammer
9, Said hammer is provided with pressure-bearing
surfaces 10 and 11, the latter being of greater area than
the former, and is further formed with a peripheral
shoulder 12 and a striking end 13 which projects from
the major portion of the hammer, and is of less diame-

ter.

| fit is such as not to interfere with the reciprocations of
The cylinder 8 is formed with two shoul-

the hammer.
ders 14, 15 which oppose, respectively, the shoulder 12
and the pressure-bearing surface 11 of the hammer 9.
The said shoulders 14, 15 act as stops to arrest the move-
ment of the hammer during the reciprocation thereof
when occasion so requires. The cylinder 8 is closed at
one end through the medium of the cap 16 and against
said cap is arranged an elastic buffer 17 retained in po-
sition by the washer 18. At the other end of the cylin-
der 8, the same 1s closed through the medium of the cap

19 which constitutes a socket for the tool 20, the latter.

extending through said cap and into the portion of the
cylinder in which operates the striking end of the ham-
mer 9 so the end of the tool will be in the path of the

hammer 9 so that when the hammer 9 reciprocates in one

direction, it will impart 2 blow to the tool. At that end
of the Cyhndel 8, in which is arranged the cap 19, a
chamber is fmmed and in which 1s mounted an oscﬂla,-
tory axial piston 21 provided with a wing 22 and an
abutment 23, one face of the former being of greater

area than the latter, and one face of the wing 22 and the

said abutment when occasion so requires, abut against
the shoulders 24, 25, said shoulders 24, 25 constituting
a part of one wall of the chamber in which is arranged
said axial piston. The wing 22 has one Iace thereof of
oreater area than the other face, and said face of smaller
area 1s indicated by the reierence character 26, and 1s
adapted to abut against, when occasion so requires, a

shoulder 27 which constitutes a part of one of the walls

of the chamber in which is arranged sald axial piston.

The axial piston 21 is provided with a centrally-ar-
ranged opening so as to enable said piston 21 to surrcund
a rotatable ratchet wheel 28 which 1s connected through
the medium of the Tugs 29 with the tool 20 so'as to cause,
when said ratchet wheel 28 is revolved, the rotation of
the tool 20 in a manner as hereinafter referred to. The
ratchet wheel 28 is intermittently rotated through the
medium of a plurality of fluid pressed dogs30 carried by
the axial piston 21, and the said dogs 30 are shiftably
mounted in the radially extending openings 31 formed
in said piston 21.

To retain the ratchet wheel 28 in position so as to pre-
vent longitudinal movement thereol to any great ex-
tent, a retaining plate 32 is arranged against and ecured
to one face of the axial piston 21 through the medium of
the lugs 33 formed on sald piston. The said plate 32 ig
removable so that access can be had when occasion re-
quires to remove or replace the ratchet wheel 28, The
axial piston 21, ratchet-wheel 28 and dogs30are termed,
for convenience, a rotating mechanism for the tool 20,
and the said rotating mechanism is operated through
the medium of the exhaust of motive fluid in a manner
as hereinafter referred to.

Upon the top of that end of the cylinder in which is

The hammer 9 snugly fits the eylinder 8, but the | arranged the cap 16, a valve-casing 34 1s mounted,
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which communicates at one end, as at 35, with a motive | through the cylinder 8 and is adapted to engagethe

fluid supply, and has the other end thereof closed by a
cap 36 having an inwardly-extending protuberance 37.
The casing 34 forms a valve chamber of two different
diameters, the smaller indicated by the reference char-
acter 38 and the other by the reference character 39, and
communicating with said portion 39 of the valve-cham-
ber is an exhaust port 40 to the atmosphere, and open-
ing into ihat portion 38 of the valve chamber is an ex-
haust port 41 which communicates with a channel 42,
the latter extending longitudinally of the wall of the
cylinder 8 and opening into a port 43 for conducting the
exhaust of motive fluid from the interior of the cylinder
to the pressure-bearing surface 11.  Said channel 42 is
also adapted to conduct the exhaust of motive fluid
from the interior of the cylinder to against the wing 22
of the axial piston 21. Said channel 42 also opens into
a passage 44 for conducting the motive fluid against the
dogs 30.

Within the valve chamber is arranged a double-act-
ing valve formed of two disks 45, 46, the former of
greater arca than the latter and the said disks 45, 46 are
connected together by the stem 47. The disk 45 oper-
ates within that portion 39 of the valve chamber, and
the disk 46 operates within that portion 38 of the valve
chamber. The disk 45 finds a seat against the protu-
berance 37, and also against the shoulder 48. The disk
45 when occasion so requires, is adapted to close the out-
let 40 and the said double-acting valve, when occasion
S0 requires, is adapted to establish communication be-
tween the port 41 and the port 40. The valve casing 34
is further provided with a port 49 opening into a fluid
supply passage 50 formed in the wall of the cylinder 8.
The said passage 50 1s formcd in the cylinder so as to
open into the interior of the eylinder in close proximity
to the washer 18 and in advance of the pressure-bearing
surface 10 of the hammer 9, so as to supply a charge of
motive fuid to the interior of the cylinder 8 so that the
said charge will impact against the pressure-surface 10
and move the hammer 9 towards the shank of the tool.

Communicating with the inlet of the valve casing 34
is a depending port 51 which opens at its lower end ina,
longitudinal passage 52 opening into the chamberin
which 1s arranged the axial piston 21. The passage 52
opens into the chamber in which is arranged the axial
piston at a point intermediate the face 26 of the wing 22
and the shoulder 27 formed in the cylinder 8, and by
stich an arrangement, a continuous pressure is had
against the face 26 of the wing 22. A longitudinally-
extending channel 63 is provided which opens atone
end, through the medium of a port as at 54, into that

portion of the cylinder in which operates the striking

end of the hammer 9, and the said port 54 is adapted to
be closed when occasion so requires by the striking end
of the hammer 9. The channel 53 also communicates
with a port 56 which opensinto the cylinder at a point
near the outer end thereof, so that when the hammer 9
moves forward to strike the tool 20, said port 55 will be
opened; but on the opposite movement of the hammer 9,
said port 55 will be closed. The channel 53 also com-
municates with a port 56 which opens into the portion
39 of the valve chamber atra point between the disk 45
and the cap 36. |

To regulate the distance of the movement of the axial

piston 21, a set-screw 57 is provided which extends | shifting being due to the constant pressure upon the 130

wing 23 to arrest the movement thereof in one direction.

The operation of the percussive device is as follows:
The motive supply enters at 35, Fig. 3; hence the pres-
sure of the supply is against the valve-disk 46 continu-
ously. It will be assumed that the hammer 9 has just
been acted on by the motive fluid and thrown against
the shank of the tool 20, as shown in Figs. 1 and 2,
thus opening the port 55, Fig. 2, and thus establish
communication through the port 56 and passage 53 he-
tween the interior of the cylinder and the valve cham-
ber between the disk 45 and cap 36. As the motive
fluid supply through the port 55, channel 53 and pori
56 to behind the disk 45 is at the same pressure as that,
against the disk 46, and owing to the different areas of
the disks 45, 46, the disk 45 being the greater, the
double-acting valve will move to the left and take the
position shown in Fig. 3. This position of the valve
shuts off the air supply from the port 49 and opens
port 49 and passage 50 to port 41. The motive fluid
which has acted upon the pressure-bearing surface 10
1s caused to pass from the cylinder through the passage
50, port 49, port 41, channel 42, into port 43 and against
the enlarged pressure-bearing surface 11 of the hammer
9, and such action reciprocates the hammer 9 in a
rearward direction. The motive fluid against pres-
sure-bearing surface 10 when the hammer is in its for-
ward posifion has the same pressure as the supply at
the instant of cutoff, because the throwing of the valve
and the striking of the blow are practically simultane-
ous, or in other words, when the hammer has reached
its forward position, t. e., struck its blow, the space
formed behind the hammer in the cylinder is full of
motive flurd under practically the same pressure ag
the supply. Now this motive fluid has stored up en-
ergy, due to its pressure, which 1t will turn into worlk
when opportunity offers. This opportunity offers
when the valve takes the position shown in Fig. 3, as
the pressure-bearing surface 11 is of greater area than
the pressure-bearing surface 10, which gives the motive
fluid the chance to occupy greater volume at less pres-
sure. As the motive fluid goes off at practically full
stroke, its expansive force 1s still intact. This expan-
sive force 1s used to return the hammer and turn the
rotating mechanism. As long as the motive {fluid is
cut off on the forward stroke so as to leave suflicient
expanstve force 1n the motive fluid o return the ham-
mer and turn the rotating mechanism, the diill will
operate in a manner as stated. The motive fluid also
travels through channel 42 and against the wing 22 of
the piston oscillating the latter in one direction and
owing to the action of the motive fluid upon the dogs
30, they will engage in the teeth of the ratchet whecl
28 and thereby rotate the {ool 20.

When the hammer 9 reaches the end of its stroke in
a rearward direction, i1t uncovers port 54, the laiter
opening into channel 53, and the latter opening into
the port 56, thus allowing the motive fluid to escape
from behind the disk 45. When port 54 is uncovered
the motive fluid in the.portion 39 of the valve-chesi
escapes to the atmosphere as the drill shanlk 20 is not
a tight fit in the cap 19. The escape of the motive
fluid permits of the double-acting valve being imme-
diately shifted fo the position shown in Fig. 5, the
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disk 46. This position of the valve allows the motive
fluid supply to enter into the channel 50 through the
port 49 and into the cylinder and against the pressure-
bearing surface 10 so as to throw the hammer 9 In a
forward direction, or to impart a blow to the tool.
The position of the valve in Fig. 6 also causes commu-
nication to be established between the port 41 and the
port 40 which opens the valve chamber to the atmos-
phere. The position of the valve in the figure also causes
the exhaust of motive fluid through channel 42 {rom

the wing 22 of greater area of the axial piston 21, and

also exhausts the motive fluid which has acted upon
the pressure-bearing surface 11 through port 43 1nto
channel 42 thence to the atmosphere through ports 41
and 40. The constant motive fluid pressure through
the port ol and passage b2 against the shoulder 26 of
the axial piston 21, immediately turns the said piston
to the left when looking to the rear to the position
shown in Fig. 6 when the exhaust takes place through
the channel 42. The dogs 30 ride over the ratchet
wheel as the piston 21 turns to the left. The ratchet
wheel 28 is not a part of the piston 21 and only rotates
when the dogs 30 are caused by the action of the mo-
tive fluid to engage the ratchet during the oscillation
of the piston 21 to the right when looking to the rear.
The pressure from the channel 42 is communicated to

the tops of the dogs 30 through means of the port 44

and the pressure acts as a spring, thus eliminating the
employment of springs, which are likely to get out of
order.

Having thus fully desm ibed my invention, what I
claim as new and desire to secure by Letters Patent, 1s:

1. A percussive device comprising a reciprocatory ham-
mer operated in both directions by a charge ot working
fluid, a tool-rotating mechanism, means for supplylng a
charge of working fluid against one end ¢f the bammer for
reciprocating it in one direction, and means for conducting

the said charge of working fluid from the said end of the

hammer to against another portion of the hammer and
to said tool rotating mechanism, causing thereby the op-
eration in one direction of said tool rotating mechanism
and the reciprocation of the hammer in an opposite direc-
tion to that caused by the supplying of the charge agalnst
the end of the hammenr.

2. A percussive device comprising a reciprocatory ham-
mer operated in both directions by a charge ot working
fluid, a tool-rotating mechanism, means for supplying a
charge of working fluid against one end of the hammer
for reciprocating it in one direction, means Ior conducting
ihe said charee of working fluid from the said end of the
hammer to against another portion of the hammer and to
snid tool-rotating mechanism, causing thereby the op-
eration in one direction of said tool-rotating mechanism
and the reciprocation of the hammer in a direction op-
posite to that caused Dby the supplying of the charge
against the end of the hammer, and means for exhausting
the said charge of working fluid during the supply of an-
other charge of working fluid to the other end of the
hammer,

3. A percussive device comprising a reciprocatory ham-
mer operated in both directions by a charge of working
fluid, a tool-rotating mechanism, means for supplying a
charge of working fiuid against one end of the hammeyr for
reciprocating it in one direction, means for conducting the
snid charge of working fluid from the said end ot the ham-
mer to against another portion of the hammer and to sald
tool-rotating mechanism, causing thereby the operation in
one direction of said tool-rotating mechanism and the re-
ciprocation of the hammer In an opposite direction to that
cansed by the supplying of the charge against the end of
the hammer, and means for operating the said tool ro-
tating mechanism in an opposite direction.

3

4, A percussive device comprising a reciprocatory ham-
mer operated in both directions by a charge of working
fluid, a tool-rotating mechanism, means for supplying a
charge of working fluid against one end of the hammer for

- reciprocating it in one direction, means for conducting the

said charege of working fluid from the said end of the ham-
mer to against another portion of the hammer and to said
tool-rotating meclhanism, causing thereby the operation
in one dircection of said tool rotating mechanism and the
reciprocation of the hammer in a direction opposite to
that caused by the supplying of the charge againgt the
end of the hammer, means for exhausting the said charge
of working fluid during the supply of another charge of
working fluid to the other end of the hammer, and means
for rotating the said mechanism in an opposite direction
during the exhausting of the said charge.

5. A percussive device comprising a cylinder plDTlﬂEd
with a chamber, a tool-rotating mechanism arranged in
said chamber, a4 reciprocatory hammer operating in said
cylinder, a longitudinally-extending passage openlng Into
said chamber for constantly supplying fluid pressure
against said tool-rotating mechanism, a valve casing, a
fluid pressure inlet for said casing, a port leading from said
inlet to sald passage, a longitudinally-extending channel
53, a port 54 leading from said channel to the interior of
the cylinder, a port 55 leading from said channel 53
to the interior of the eylinder, a port 56 leading from
said channel 53 to the interior of the valve casing, a
channel 42 ecommunicating. at one end with the in-
terior of the valve casing and at its other end open-
ing into said chamber for supplying fluid pressure to
said tool-rotating mechanism, a port 43 leading from sald
channel 52 to the interior of the cylinder for supplying
fluid pressure against said hammeyr, a channel 50 ieading
to the interior of the cylinder for supplying fluid pressure
against said hammer, a port 49 for establishing commu-
nication between the channel 50 and the interior of the
valve casing, a port 40 leading from the interior oif the
valve casing to the atmosphere, and a pair of disk valves
operating within said cnsmn‘ and of different area with
respect to each other.

8. A percussive device comprising a fluid pregsure oper-
ated tool rotating mechanism, said mechanism consisting
of a ratchet wheel adapted to be connected to the tool, a
fluid pressure operated axial piston surrounding said

ratehet wheel and provided with a wing having the pres-

sure bearing surfaces thereof of different area, sald piston
further provided with an abutment, and Huid pressure
operated dogs loosely mounted in and extending through
said piston and engaging with the ratchet wheel for oper-
ating the latter when the piston is actuated.

7. A percussive device comprising a fluid pressure oper-
ated tool rotating mechanism, said mechanism consisting
of a ratchet wheel adapted to be connected to the tool, a
finid pressure operated axial piston surrounding said wheel

and provided with a wing having the pressure bearing

surfaces thereof of different area, said piston further pre-
vided with an abutment and with a plurality of openings,
and fluid pressed dogs loosely mounted in said openings
and adapted to engage with the ratchet wheel for operat-
ing the latter when the piston is actuated.

A percussive device comprising a fluid pressure oper-
ated tool rotating mechanism, said mechanism consisting

of a ratchet wheel adapted to be connected to the tool and

having the teeth thereof arranged on its periphery, a fluid
pressute operated axial piston surrounding the peripheral
teeth of said wheel and provided with a plurality of ra-
dially extending openings, and fluid pressed dogs loosely
mounted in said openings and adapted to engage with the
peripheral teeth of the ratchet wheel for operating the lat-
ter when the piston is actuated.

9. A percussive device comprising a fluid pressure oper-
ated tool rotating mechanism, said mechanism consisting
of a ratchet wheel adapted to be connected to the tool and
having the teeth thereof arranged on its periphery, a fiuid
pressure operated axial piston surrounding the peripheral
teeth of said wheel and provided with a wing having the
pressure bearing surfaces thereof of different area, said

piston further provided with an abutment and a plurality
| of radially extending openings, and fluid pressed dogs
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loogely mounted in said openings and adapted to engage
with the ratchet wheel for operating the latter when the
piston is actuated. -

10. A percussive device comprising a fluid pressure oper-
ated tool rotating mechanism, said mechanism consisting
of a ratchet wheel adapted to be connected to the tool and
having the teeth thereof arranged around its periphery, a
fluid pressure operated axial piston surrounding the pe-
ripheral teeth of the ratchet wheel provided with a wing
having the pressure bearing surfaces therceof of different
area, said piston further provided with a pluarality of ra-
dially extending openings, and fluid pressed dogs loosely
mounted in sald openings and adapted to engage with the
teeth of the ratchet wheel for operating the latter when
the piston is actuated.

11. A percussive device comprisine the combination with
a tool, a ratchet wheel connected therewith and provided
with peripheral teeth, said wheel when operated adapted
to rotate the tool, a fluid pressure oscillatory axial piston-
provided with a centrally arranged opening to permit the
piston to inclose the ratchet wheel, said piston further

362,770

provided with a plurality of radial opecnings extending
from the periphery to the centrally arranged opening. and
flnid pressed dogs loosely mounted in said openines and
adapted to engage sald ratchet wheel for operating the lat-
ter when the piston is actuated.

12. A percussive device compriging the combination with
a tool, of a ratchet wheel connected therewith and adapted
when operated to rotate the tool, a fluid pressure oscilla-
tory axial piston provided with a wing and further pro-
vided with a series of radially extending openings, said
piston inclosing said ratehet wheel, and fluid pressed dous
loosely mounted in the openings and adapted o engace the
ratchiet wheel to operate the latter when the piston is
actuated,

In testimony whereof I have hereunto set my hand in
presence of two subgeribing witnesses.,

ITARRY I, TAYLOI.

Witnesses :
Ropr, . ARMSTRONG,
- L. 11 "PAYLOR.
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