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1o dll whom it may concern:

Be 1t known that I, Cuares 13. Riciaens,
a Qtizen of the United States. resident of
Cleveland, county of Cuyahooa, and Stafc
of Ohio, have invented certain new and use-
tul Improvements in Impact-Tools, of whicl
the following is a specifieation, the principle

ot the invention being herein explamed and

the best mode in which I have contemplated

applying that principle, so as to distingnish
it from other inventions. |

The annexed drawing and the following
cdetarl, one mechan-
ical form embodying the mvention; such
detail construction being but one of vartous
mechanical forms in which the principle of
the invention may be used. .

Said annexed drawing represents an axial
section of a pnewmatic mpact tool embody -
Ing my invention. - _

The present embodiment of my improve-
ments herein disclosed is an impact tool of
the so-called valveless type. in which the re-

ciprocating plunger which impacts upon the

shank of the working - tool aets as a dis-
tributing valve to control the distribution of

the motive fluid to reciprocate the plhinger,

The particular type of impact tool herein
disclosed is a so-called plug-drill, that 1S, an
impact tool in which the impact of the re-
ciprocating plunger is delivered to a stone-
drilling bit for the purpose of drilling holes
1n stone or similar substance to admit of the
Insertion of wedges for cleavage, lewis-pins
for the attachment of hoisting devices, or
for similar purposes. |

A further improvement disclosed in the
present 1mpact tool resides in the provision
of means for conducting a continnous stream
or jet of live-air down through the drill-bit
and into the hole in the stone for the purpose
of “ mucking ” the drilled hole, that is, blow-
ing out the dust or debris produced by the
drill-bit in drilling the hole in the stone.

It will be evident to any one familiar with
the art to which this class of tools belongs,
that the construction of the barrel and plun-
ger of the tool may be employed in other
impact tools besides plug-drills, and thiat also
the device for conveying fluid under pressure
through the drill-bit may be applied to other
forms of rock-drilling tools besides
cific form herein disclosed.

“The tool has a barrel, 1, the upper - or

inner end of which is externally screw |

the spe- |
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threaded for the attachment of a grasping
i manipulating handle, 2, which in the
present istance is illustrated in the form of
- spade-handle, although it may, of coursg,
be of any other desired or eonvenient form.
end of the barrel has a
bore, 3. into the lower or onter part of whicl
a tool-nose, 4, is secured. The axial bore
of this tool-nose is polygonal and serves to
receive and hold the polygonal shank, 5, of
the drill-bit or other working-tool. At the
upper end of the bore 3 is formed an annu-
Iar shounlder or rib, 6, so that a cylindrical
chamber is formed between the upper or
mner end of the tool-nose or socket and said
shoulder. A eylindrieal striker, 7, has play
within this chamber, and is formed with a
circtmferential annular groove, 8, and with
A nose or projection, 9, upon its upper end
and.adapted to be struck by the reciprocat-
ing plunger. The striker is formed with an
axial bore, 10, extending from its under side
up into the body of the striker and then by
a lateral channel, 11, out into the bottom of
the eireumferential annular oroove,

A port, 12, is formed in the side of the

striker-chamber so as to register and com-
municate with the cireumferential groove of
the striker in whatever position within its
chamber the latier mav be, and this port
commuunicates with a channel, 18, in the wall
of the hanmmer-barrel, which channel ex.
tends into and communicates with the hve-
air inlet, 14, formed in the side of the bar.
rel o short distance above the middle of the
same and at the middle of the plunger-cham-
ber within the barrel. The lower end of
the plunger-chamber, above the annular rib
or shoulder 6, is formed into a large-diam-
eter chamber, 15, having one or more ex-
haust-ports, 16, through its wall out into
the atmosphere. A smaller-diameter cham-
ber, 17, 1s formed between this exhanst-
chamber and the point in the plunger-cham-
ber at which the live-air inlet enters the
plunger-chamber, at which point the diam-
cter of the plunger-chamber is enlarged to
form a piston-chamber, 18, which extends up
to a distance from the upper end of the
plunger - chamber, where it is again en-
larged to form a liveeair chamber, 19. A
two-chiameter or differential plunger, 20, re-
ciprocates within the plunger-chamber, and
1s for the greater portion of its length of
the diameter of the small-diameter portion
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debris out oi the same.

The upper portion or the
plunger is formed with a piston, 21, which
is of the diameter of and reciprocates within
the piston-chamber 18. Slots or grooves, 22,

are milled or otherwise formed at points 1n

the circumference of the plunger and longi-
tudinally extend from a point in the sma)l-
diameter portion of the plunger a distance
below the piston of the same, to & point In

the piston near the upper end of the plunger..

The plunger is formed with an axial bore,
93, which extends from the upper end ol the
plunger and down for the greater part of
the length of the same, where such bore is
intersected by a number of exhaust - ports,
94, radiating from the lower end of the bore
and out through the sidc . of the plunger, so
as to connect with the exhaust-chamber 1in
the lower portion of the plunger-chamber
when the plunger is at the lower end of is
down-stroke. The drili-bit is formed with
an axTal bore, 25, which- registers with the
axial bore 10 in the siriker and extends to
the cutting end of the drill so as to conduet
live-air to such end or point and into the
bottom of the drilled hole so as to blow the

In peoactice, the live-air inlet 1s connected
by means of a suitable pipe or nipple to a
hose or other flexible connection which con-
veys the motive fluid to the tool,—such mo-
tive fluid beirg in a majority of cases com-
pressed air, while it is evident that steam or

other elastic fluld under pressure may pe |
employed. If the plunger 1s in the posiilon
iltastrated in the drawing, the live-air will

pass upward in the space between the small-
diameter portion of the plunger and the
sides of the piston-chamber in the barrel and
will pass to the upper end of the plunger-

chamber through the longitudinal grooves

in the plunger, so as to drive the piston

‘downward to deliver its blow upon the
_striker and through the same upon the end !
45 |

of the drill-shank,
1t will be seen that by having the live-air

supplied to the upper end of the plunger-
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chamber through the longitudinal grooves,
an ample supply of live-air will thus be pre-
vided to 'drive the plunger down and the
hammering power of the impact tool will be
comparatively great for a valveless tool.
When the plunger has reached the lower
end of its stroke, the exhaust-ports leading

from the axial bore in the plunger will com-

municate with the exhaust-space 15 in the

plunger-chamber, so that the live-atr above |
‘the pilston may escape through the

»

nort or ports in said chamber,—the
sion of air above the plunger having been

cut off when the upper ends of the tongitu-
‘dinal grooves in the plunger have passed be-

low the shoulder formed between tne upper-

‘most enlargement of the plunger-chamber,

which may be termed the live-air chamber,

| £ro0oves 1

aXNaust-
admis- |

and the upper end of the piston—chamber 18,
so that the last portion of the downward

siroke of the plunger is accomplished by the -
o, ;

expansion of the live-air back of or above

the plunger. As soon as the alr above the
plunger has been exhausted and 1ts pressure
reduced, the constant air-pressure upon the

small-ares lower face of the piston 21 upon

the plunger will again raise or force the
plunger upward until the iongitudinal
the same communicate with the
Uve-nir chember in the apper end of the
barrel, when the plunger will again be
driven downward to deliver its blow. 1t
will thus be seen that the plunger is recipro-
cated by alternate admission and exhaust of
live - air chamber in the upper end oi the
plunger, and by 2 constant alr-pressure
upon » small-area piston-surface upon the
plunger. This provision for reciprocating
the plunger greatly simplifies the provision
tor distributing the motive fluid in this m-
pact tool, and consequentiy simplifies con-
struction with accompanying strength of

| structure, and effecting economy 1n the cost

of construction. -
As long as 1ve-air Is admitted te the tool,

the same 1s passed through the passage down:

to the circumferential grocve in the striker
and through the-annular passage in the lat-
ter into and through the passage.in the drill-
bit, thus effecting complete mucking of the
drilied hole by the constant stream or jet
of live-air through the drili-bat.

- (Other modes of applying the principle
of my invention may be employed for the
mode herein explained. Change may there-
fore be made as regards the mechanism thus
disclosed, prwide% the principles of con-
struction set forth respectively in the fol-
lowing claims are employed.

T thevefore particularly point out and dis-
tinctly claim as my mnventlon —

1. In a valveless pneumatic impact tool,
the combination with a barrel or working-
cvlinder having air inlet and outlet, of a
differential plunger reciprocating within
«aid barrel or cylinder and having a small-
aren piston-suriace exposed to constant alr
pressure and a large-ared pisten-surface and
formed with an axial exclusive exhaust-pas-

sage and with inlet - passages through the

small-area piston-suriace.

5. In a valveless pneumatic impact tool,
the combinaiion with a barrel or working-
cvlinder having air inlet and outlet, of &
differential plunger reciprocating within
said barrel or cylinder and having a small-
avea piston-suriace exposed to live-air pres-
sure and, o large-area piston-surface and
formed with an exclusive gxhaust-passage

+trom the large piston-surface ands through
the plunger and with a-live-air passage com- -

municating  with the. constant alr pressure
through the small-ares piston-surface.
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3. in a valveless pneumatic 1mpact tool,
e combination with a barvel formed with
a plunger-chamber having an exhaust-cham-
ber and exhaust-port at its lower end and a
hive-air mlet at its middle and having an
enlarged piston-chamber above the inlet and
2 Turther enlarged lLive-air chamber at the
upper end of satd piston-chamber, of a dif-
ferential plunger fitted to reciprocate within
the plunger - chamber and having an en-
larged piston at its upper end to reciprocate
within the piston-chamber and formed with
an exclusive Jongitudinal exhaust - channel

open through the ujl)per end of the plunger
and through the sides of the lower portion

of the same and with a longitudinal live-air

passage extending from below the small-
area piston-surface to a point near the upper
end of the enlarged piston. |

In testimony that I claim the foregoing
to be my mvention I have hereunto set my

hand this 7th day of December, A. D. 1906."

CHARLES B. RICHARDS.
Witnesses:
L. W, Gruvg,
W Seousne,
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