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. Specification of Letters Patent.

" To att-wnom.at May CORCETn. . o
“Be it known that I, Lewis C. Bavies, a
citizen of the United States, residing at Eas-
ton, in the county of Northampton and State

5 of Pennsylvania, have invented a certain
new and useful Improvement in. Fluid-Op-
erated Percussive Tools, (Case B,) of which

- the following is a specification. '
This invention relates to fluid operated
10 percussive tools and more particularly to the

type of tool wherein one surface of the pis- |

ton is exposed to constant fluid pressure for
. driving it in one direction whilé another op-
.. posed larger surface is exposed to intermit-
15 tent fluid pressure for driving it in the other
* direction, the admission of the fluid pres-
sure to the larger surface being controlled by
" the movement of the piston. S
The object of this invention is to provide
20 a means whereby, although the admission to
the larger surface of the piston takes place
near the end of the piston stroke under con-
stant pressure, this admission is continued
through a larger portion of the return pis-
25 ton stroke, the closing of the passage con-
veying fluid to the larger surface being de-
layed during the return stroke. With this
object in view, a mechanism has been devised
. practical embodiments of which are shown

30 in the accompanying drawings in which:
Figure 1 shows an elevation of the exterior
~ of the tool, Fig, 2, a longitudinal section
" taken on the line II—IT of Tig. 1, Figs. 3
to 6, diagrammatic views showing the piston
35 and controlling valve in various positions,
and Fig. 7, a detail showing a modified form

'of controlling valve. .

— "The tool is shown in the drawings as a

drill comprising a cylinder 1 in which is a-

40 bore of two diameters forming a larger for-
ward cylinder chamber 2 and & smaller rear-
ward cylinder chamber 8. In the cylinder 1
reciprocates a piston comprising a head 4
fitting the larger cylinder chamber and a

45 shank b fitting the smaller cylinder chamber,
between which is a reduced portion or neck
¢. The head 4 of the piston strikes on an

““anvil block 7 which in turn actuates a drill

__steel, not shown, which is loosely inserted in

50 the bore of the cylinder head 8. Air is ad-"

mitted to the rear end of the smaller eylin-
der chamber 3 through an inlet passage 9 so

that o constant fuid pressure is always cx- | mitted to the
erted, during the operation of the tool on i

The rear face of the cylinder head 4 is also
exposed to fluid pressure during a portion
of the forward stroke of the piston throngh
passages 10 which lead from the rear end of
the small cylinder chamber 3 through ports

| in_the side_of this chamber 8 so placed as to

be connected with the rear end of the larger

bore 2 by the neck 6 of the piston when the ’

piston is at’or near the end of its stroke.
Extending from one end of the piston to

the other is a bore 11 which serves as a.

passage to convey fluid from the constantly
supplied rear end of the cylinder to the
forward end. Reciprocally mounted in the
back head 12 of the drill is a valve 13 'which
is in the form of a rod projecting for a con-,
siderable distance into the cylinder and
sliding into the bore 11 of the piston. -The
rearward portion of this valve 13 fits closely
into the bore 11 and prevents any flnid from
passing therethrough into the forward end

of the cylinder; in the forward end of the -

valve 13 however are a series of depressions
or grooves 14 which are uncovered by the
rear end of the piston shank 5 near the for-
ward end of its forward stroke and admit

finid from the rear end of the cylinder to the

Dore 11 and hence to the forward end of the
cylinder. - The rear end of the valve 13 is
provided with a head 15 which slides in a
chamber 16 and limits the reciprocating
movement of the valve 13. . To this chamber
16 a small leak passage 17 leads from the
rear end of the cylinder whereas'a larger
passage 18 leads to the atmosphere through
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the exhaust port 19, a constant reduced pres- -

in the chamber 16. Exhaust from the for-
ward end of the cylinder and also from the

rearward portion of the larger. cylinder

chamber which is also. intermittently sup-
plied is afforded through the exhaust port

90, which is placed at about the center of the .

larger cylinder chamber and exhausts by a
passage 21 to atmosphere through the
port 19. o

The operation of the tool can be easily
seen from Figs. 3 to 6. ~In Fig. 3 the parts
are shown as the piston is just nearing the
end of its forward stroke and the rear end
of the shank has just uncovered the grooves
14 in the.valve 13. Fluid will then be ad-
forward end of the cylinder
checkine the forward movement of the pis-

| sure being therefore continually maintained "

: 13

100

105



10

15

25

30

1,096,888

]

admission of fluid tohe passage 11 also ex-
poses the forward end £ the valve 13 to the
Tull admission pressure of the fluid. As the
pressure.in the chamber 16 on the head of

‘the valve 13 is less than this admission pres-

sure, by reason of the fact that passage 18
Is_larger than the passage 17, the valve 13
will be moved rearwardly st some time dur-
ing the period when the piston is in the for-
ward part of the cylinder, it being imma-
terial exactly when. This position of the
parts is shown in Fig. 4." In these positions
it can be seen also that any pressare in the
vear end of the larger chamber 2 is free to
exhaust through the exhaust port 20. By
reason of the rearward movement of ihe
ve 13 it will be seen that the passage 11
riven a greater efficient length for admis-
sion through the rearward stroke of the pis-
ton and that therefore although. the admis-
sior: of fiuid to the forward end of the cylin-
der does not commence until the piston has
nearly reached the forward-end of its stroke.
The shutting off of the admission to the for-
ward end of the cylinder is delayed on its
return stroke until the piston has traveled
an additional distance equal to the movement
of the valve 15. When the piston on its re-
turn stroke reachies the position shown in
Fig. 5 admission to the front end of the eyl-
inder through. the passage 11 has been closed
and the exhsnst port 20 opened by the front
face of the piston so that the forward end

- of the cylinder is exhausted. This relieves
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the pressure on the front end of the valve
13 and the consznt reduced pressure in the
chamber 18 against the head 15 of the valve
veturns it te the position shown in Fig: 6,
The piston is then free to move forward
again, its forward movement being accom-

plished not only by the constant pressure.

on the shank 5 but also by ihe pressure of
fluid on the rear face of fhe piston head 4
which is admitied as shown in igs. 5 and 6
to the rear end of the larger cylinder cham-
ber 2 by way of passages 10 and they nock 6
of the piston, '

In Fig. 7 is shown a modified torn'of the
valve 13 which is provided with a tpduced
stora 21 which passes throngh the back head
of the cylinder, the chamber. 16 bein b open
to atmosphere so that there is no plessute
on the head 15. The rear surface of the
shoulder 22 is Izsg than the forwardiend of
the valve so that when pressure is xerted
on the forward end of the valve thé valve
will move vearwardly while when th% prek-
sure 15 exhausted from the forward énd of
the valve the valve will move forwar&ﬂy by
veason of the pressure on the shoulderi22, in
both forms there being a less effe %1 o)
sure avea tending to move the valve fo
than that to move it rearward. ,

It is to be understood that the present
showing and description discloses o ly cer-

T

tain specified modifications of my invention
and other forms and modifications are in-
cluded iu the spirit and scope of the inven-
tion as expressed in the claims,

What T claim is:

1. In a percussive tool, a cylinder, a pis-
ton, means for -constantly admitting flaid

to one end of the cylinder, a passage lead-.
Jing from said constant pressure end of said

cylinde: to the opposite end of the cylin-
der and arranged to be opened by the move-
ment of the piston near the end of its stroke,

aud a valve controlling said passage, said 4

valve moving to delay the closing of said
passage by said piston on its return stroke.

2. In a percussive tool, a cylinder, a pis-
ton having differential pressure areas, means
for admitting constant fluid pressure to one

end of the cylinder, to be.cxerted on the-

smaller piston area, a passage for convey-
g fluid from the constant pressure end of
the cylinder to the opposite end of the cyl-
inder, said passage being opened by the pis-
ton near the end of its stroke, and a valve
for increasing the effective length of said
passage on the return stroke of said piston,
to delay the closing of said passage.

3. In a percussive drill, a cylinder, a pis-

ton, means for constantly admitting pres--

sure to one end of the cylinder, a passage
for admitting fluid to the other end, a valve
for controlling the period of admission
through said passage, said valve having an
operating surface exposed to the pressure
of the fluid in said passage, and an opening
controlled by the movement of the .piston
for admitting fluid to said passage near the
end of its stroke under constant pressure,
the pressure of said fluid serving to, move
said valve to lengthien the admission period
through said passage during the return of
said piston. .
-4 In‘a percussive tool, a cylinder, a pis-
ton, means for constantly a&mitting pres-
sure, to one end ~f the cylinder, a passage
for intermittentiy admitting fluid "to the
other end, a valve for controlling the period
of admission through said passage, said
valve having an operating surface exposed
to the pressure of the fluid in said pass.ge
and a less effective opposed dperating sur-
face exposed to constant pressure, an open-
ing centrolled by the movement of
ton for admitting fluid to said puassage near
the end of its stroke under eonstant pres-
suve, the pressure of said fuid serving to
wove said valve to lengthen the admission
period through said passage during the re-
turn of said piston, snd exbaust means for
the intermittently supplied eylinder end. .
8. In a percussive tool, a ¢ylinder of two
diameters, a piston of two digmeters therein,
having two small ‘pressure aveas for driy.
ing it in one direction and cme largnr area

for driving it in the cther dircetion, means

the pis-
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‘movement of the msteq
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for constantly admitting fi

11 pressure to
the cylinder against one 0:5 58 r‘ smalley
surfaces, means for infermiifer ulv admw

tmg pressure t0 the other of sai id smaller
surfaces, a passage irom said constant pres-
sure portion of the gylinder £
fiuid against the }.al‘}:\ff yzswn surisce, said
passage bevfag opened snd cio&,ﬁg by the
and 2 va -ve for in-
creasing the effective length of said passage
to delaj the closing thereof by said piston
during its return streke. -
6. 1n = percussive tool, a cylinder,
ton;~means for bon%anﬂv adm ;n;f
pressure to one end: of the ¢ v1is
sage through the piston fo cther end 01‘
the cyimLer and 2 valve
said passage, said valve ‘oe,mg of 2 length
to permit- rhe admission of finid inte the_
other end of the cynndel through sa2id pas-
sage near the end of the oonsww‘ prasgure
stro;ze of the piston, and being arranged to
move rearwa,‘fdly to open said passage for
a longer period during the veturn siroke
7.1na percus“we tool, & cylinder, a .pzs~

the
vRe

pPEO] eotmg no |

8,

H

‘sure suriace on said valve exposed to the
_sald valve warwaz‘fﬂv to dela;;

.| ton, a less

R

@

ton, a passsge Jor constantly admitting fluid

pressure o one end of the cylinder,
th“omh szid pl.atOP for admitting ﬁum to
Lh(‘ other end of ::he eylinder, a Valve slig-
in ths end of the’ cv}md& caging and
‘ef*tmb into said pmaon bore to " close
bore for a pertion of the piston stroke,
tulel bpng J,(imm ed to the hore near the
end of the constant pressure stroke, a pres-

pressure in said bore, and cervmor to move
the closing
of said bors on thé refurn.stroke of the pis-
effective con‘nant pressure ar ea,
on said wvalve to move it forwardly, and
medns to eﬂwaa:u the  intermitiently sup-
plied end of the cylinder, vear thp end of
the veturn piston giroke.

- In testimeony Wh“)’.‘e()f I have hereunho set
my hand,

LEWIS C. BAYLES.
Witnesses: ‘
V. M. Brarer,
Rosseor. H., Wimsnm,
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