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UNITED STATES PATENT '()FFICE.'

CHARLES B. RICHARDS, OF CLEVELAND, 0HIO, ABSIGNOR, BY MESNE ASSIGNMENTS,
TO THE CLEVELAND ROCK DRILL COMPANY, OF CLEV ELAND, OHIO, A CORPORATION

OF OHIO.

FLUID-OPERATED TOOL.

1,037.335.

Specification of Letters Patent.

Patented Sept. 3,1912.

Application filed December 22, 1909. Serial No. 534,412

o dl whom it may concern :
Be it known that I, Caarces B. Ricuarps,
neitizen of the United States, residing at

“Cleveland, in the county of Cuyahoga and

State of Ohlio, have invented certain new
and seful Improvements in Fluid-Operated
Tools, of which the following is a specifica-
tion.

The invention relates to fluid operated
tools and purtienlarly fluid operated drills;
and has for its primary objects; the pro-
vision of an improved means for control-
ling the supply of operating fluid and il to
the operating parts; the provision of im-
proved means whereby the operation of the
drill s stopped when the machine reaches
the Liait of its feed or the drill steel breaks;
and the provision of an improved exhaust
arrangement whereby the entire exhaust of
flurd oceurs at the rear. One embodiment
of the iuvention is lustrated in the aceom-
panying drawings, wherein -

Figure 1is o plan view of the device, par-
tradly i section at the throttle to show the
means for eontrolling the supply of fluid
and ¢l

Fignre 235 o seetion on the line J1—ILI of
Figure 1,

Figure 3 15 a side elevation partially in
section on the Hne TTT—T11 of Figure 4,

Figure 4 iv a section on the line IV [ V_..
IV of Inig. 3,

Figure 535 a section through the front end
of the machine on the line V-—V of Igure
Loand Figo 6 1s a diagrammatic sectionsl
view showing the arrangement of the ports
and passages when the parts are in the po-
sitions indicated in Figs. 1 and 4 and at
the instant just preceding the shifting of
the controlling valve to secure the rear-
ward movement of the piston.

Leferving first to the general ar ange-
went of parts as shown in Figares 1, 3 and
o1 s the operating eylinder: ¢ is the
head secured to the eviinder by means of
the bolts shown: through which head a
drill steel {not shown) 1s adapted to re-

eiprocate: 3 s the anvil for engaging the

vear cud of the drill steel; 4 is the piston or

piston hammer (Fig. 1) which piston ham-
mer is provided 4vith a reduced forward end
or shank 5 adapted to take against the
shank 6 of the anvil: 7 is the valve chest
seated upon the top of the cylinder: 8 is a
piston valve working in -the valve chest
(Fig. 4) 59 is a feed cylinder, the front por-
tion only of which is shown aud which may
be of any approved type, such cylinder
being secured to the member 10 by means of
the boles shown ; 10 is a connecting meinber
or body portion secured at its front end to
the ¢ylinder 1 by means of the bolts 11: 12
is a plug (Fig. 3) upon the body portion
10 which plug fits into the rear end of the
evlinder wud 1s provided with air Dassages
communicating with the valve chestr and
with the eylinder; 13 is a votary throttle or
admission valve provided with an operat-
ing handle 14: and 15 is a handle. which
handle is hollow and serves as an oil reser-
vair,

The fluid supply pipe is connected at 16
(Fig. 1), and fluid supplied to:the feed evl-
inder and operating cylinder respectively
by means of the passages 17 and 18, the
hollow valve 13 being provided with a pair
of passages 19 and-20 for registering with
the passages 17 and 18. The passages 17
and 19 are slightly larger than the pas-
sages 18 and 20 =0 that Huid is adnditted to
the feed cyiinder before admission to the
cperating evlinder and the device is fod up
te the work before the operative parts in
the operating cylinder begin to work. lx-
haust from the feed evlinder cccurs througl
the passage 21 in the valve. which passage
registers with the passage 22 when thoe
throttle i« in the cut off position illis
trated in IMgure 1. The handls 15 is a pipe
filled with oil, and a passage 23 (Kig, 3)
feads from the handle to the transverse -
sage 24 in the valve 13. When the valve i
in the cut off position shown in Fig. 1, the
recess 24 s filled with oil, and when the
valve is rotated to permit the passage of
fluid into the cylinders the passage 24 reg-
isters with the passages 25 and 96, and the
oil in the recess or passage 24 flows into the
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two cylinders. The handle 14 is/stopped in
its extremes of movement by means of the
plate 27 which is cut away as indicated in
dotted lines in Figure 3, and engages the
pin 28 catried by the handle.

The admission passage 18 communicates
with the passage 29; and this passage 29 in
turn communicates with the passages 30
and 31 leading to the groove 32 in the valve
chest (Figs. 3 and 4). The groove 32 com-
mubicates either with the groove 33 or the
groove 34 depending upon the position of
the valve 8, and the grooves 33 and 34 com-

-municate respectively with.passages 35 and

36, the lower portions of the passages 35 and
36 being formed by milling slots into the op-
posite sides of the plug 12. A slot 37 (Fig.
4) is cut from the front side of the plug 12
into the passage 33, thus serving as admis-
sion means to the rear side of the piston
hammer. The lower end of the slot or pas-
sage 36 communicates with an exhaust pas-
sage 38 extending longitudinally of the cyl-
inder as indicated in Figure 5, and having
the openings 39 and 40 leading into the in-
Three other exhaust
passages 41, 42, 43 (I'igs. 4 and 5) extend
from the front end of the cylinder back
through the cylinder, the body portion 10
and the flange 45 (IFig. 1), with their exits
as indicated in Iigure 2, which figure is
taken on the line II—IT of Figure 1. The
passage 42 is located on the cpposite side of
the operaling eylinder from the passage 43
and corresponds throughout to such pas-
sage 43. The shank 6 (Figure 1) of the
anvil 3 normally covers the ends of the ex-
haust ports 41, 42 and 43, but as indicated
in Figure 1, the bore of the cylinder at this
point is sufficiently large to permit of the
exhaust when the bore is occupied by the
shank 6. A groove 46 (Iigs. 1 and 3) is
provided near the rear end of the eylinder,
and passages 47 and 48 lead respectively
from this groove to the groove 32 in the
valve chest, and the chamber 49 in such
valve chest (Fig. 4). Another passage 50
(Figs. 1 and 4) also leads from the rear end
of the cylinder to the chamber 51 in the
valve chest. Grooves 52 and 53 are also pro-
vided in the valve chest, and have passages
leading to the exhaust passages 42 and 43 as
indicated in Ifigure 4. Small passages 54
and 35 connect the chambers 49 and 51 re-
spectively with the grooves 53 and 52.

The operation is as follows, assuming that
the hammer piston is in the position indi-
cated in Figures 1 and 6, the valve being in
the position indicated in Tigures 4 and 6,
and the admission valve 13 turned so that
fluid is adniitted to the passage 18. DPres-
sure is admitted to the rear side of the pis-
ton hammer 5 through the passages 29, 30,
31, 32, 33, 35 and 37 (Figs. 3 and 4). At
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this time the fluid in front of the hammer
piston is being freely exhausted through the
exhaust passages 38, 41, 42 and 43. At this
time also pressure is being applied from the
evlinder to shift the controlling valve 8 and
such valve must shift in order to secure the
rearward movement of the piston hammer.
This pressure is applied to the chamber 49
through the passage 48 and to the chamber
51 through the passage 50, and is contin-
uously exhausting from such chambers
through the passages 54 and 55 leading to
the grooves 33 and 52, but as the passage 50
is somewhat larger than the passage 48, the
pressure In the chamber 51 overbalances
that in the chamber 49, and the valve 8 is
shifted to the left from the position of Fig.
4. This shifting of the valve causes the
central collar on ‘the valve to cut off the
communication between the grooves 32 and
33, and opens up communication between
the grooves 32 and 34, and the fluid passes
through the passages 34. 36 and 38 to the
port 39 in front of the piston and forces it
rearward. During this rearward move-
ment, the pressure from the rear side of the
piston 4 is exhausted through the passages
37, 85, 33, 53, and 42, through the passages
48, 49, 54, 53 and 42, and through the pas-
sages 50, 51, 55, 32 and 43. When the rear

end of the piston 4 reaches a position cover -

ing the end of the passage 50, and the
groove 46, pressure to the chamber 51 in the
valve chest is cut off, and.pressure to the
chamber 49 is supplied from the passage 21
via the passage 47, the groove 46 and the
passages 48, thus moving the valve to the
right to the position of Figure 4, thus com-
pleting the cycle, :

The port 40 leading to the passage 38
(¥Figs. 8 and 5) constitutes a_means for se-
curing the stoppage of the mechanism in
case the drill steel breaks, or in case the ma-
chine is fed ahead to its extreme limit. ~ Un-
der these conditions the piston 4 moves for-
ward to such a position that its rear end un-
covers the port 40. This permits the fluid
behind the piston to exhaust freely so that
there is not sufficient pressure remaining to
actuate the valve 8 and the machine conse-
yuently stops.

I"rom the foregoing it will be seen that all
the fluids exhansted from the machine pass
rearwardly through the exhaust ports 41,
42 and 43, und that there is no lateral or
front exhaust whatever. It will also be
scen that the means for supplying oil to the
machine s a compact simple and effective
one. the pipe 15 serving the double function
of a handle and of a storage reservoir.
Various advantages incident to the construe-
tion will be apparent to those skilled i the
art.

Having thus described my invention and
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illustrated its use, what I claim as new and
desire to secure by Lettera Fatent Is the fol-
lowmg —

1. In a fluid operated tool; the combina-
tion with 4 cylinder and phton of a valve
for controlling the admission of fluid to
the cylinder having pressure receiving sur-
faces to move it in opposite dnectlons,
means for intermittently supplying fluid to
one-of the surfaces from the eylinder; means
for intermittently supplying fluid to the
other of the surfaces; and means for auto-
matically stopping the movement of the

valve comprising an exhaust port leading
to the outer air and uncovered by the plston
when a_ position in advance of its normal
forward position is reached, whereby the
‘pressure in the cylinder is reduced and ren-
dered insufficient to operate the valve.

2. .In a fluid operated tool; the combina-
tion with a cylinder and pxston of a valve
for controlling the admission of fluid to the
cylinder havmof pressure receiving surfaces
to move it in oppomte directions; means for
intermittently supplying fluid at different
pressures to both of the surfaces from the
cylinder whereby the valve is moved in one
direction; means for intermittently supply-
ing ﬂuld to one of the, surfaces only for
moving the valve in the other direction; and
means for automatically stopping the move-
ment of the valve comprising an exhaust
port leading to the outer air and uncovered
by the piston when a position in advance of
its normal forward position is reached,

“whereby the pressure in the cylinder at such

time is rendered insufficient to move the
valve.

3. In a fluid operated tool; the combina-
tion with a cylinder and piston; of a valve
for contrelling the admission of fluid to the
cylinder havmg pressure receiving surfaces
to move it in opposite directions; means for
intermittently supplying fluid to one of ‘the
surfaces from the cylinder to move it in one
direction; means for intermittently supply-
ing fluid o the other of the surfaces to move
it in the other direction ; exhaust means from
the front side of the plstun leading to the
outer air and controlied by the valve: and
a port thereto normally covered by the pis-
ton and adapted to permit a reduction of
pressure in the cylinder sufficient to render
such pressure inetfective to move the valve
when .the piston reaches a point in advance
of its normal position ‘md uneevers ‘:nch
port.

4. In, a fluid operated tool; the combmu-
tion with a cylinder and mston; of a valve
for controlling the admission of fluid to the
cylinder; means whereby the valve is shifted
hy means of ﬂmd pressure from the cylinder
behind the piston; and automatic stop

a3

ing to the outer air and uncovered by the
piston when it reaches a point in advance
of its forward normal extreme of movement,
whereby the pressuve behind the piston is
veduced to a point which renders it inetlee-
tive to shitt the valve and secure a backward
movement of the piston.

3. In a fluid operated tool; the combina-
tion with a cylinder and piston; of a valve
for controlling the admission of fluid to the
cylinder; a passage leading to the valve and
ancovered by the prm as 1t moves forward,
whereby the valve is shifted by means of
fluid pressure from the cylinder behind the
pistony automatic stop means comprising an
exhaust passage leading to the outer air
and uncovered by the pl\tﬁll when it veaches
a point n advance of its forward wormal
position whereby the pressure behind the
piston is reduced to a point which rvenders
it inetfective to shift the valve and secure
a bfldnv‘ud movement of the piston; and
means against which the piston impinges
for n(mndll‘ preventing the uncovering of
the said port when the tool is in operatmn.

6. In a fluid operated tool; the combina-
Hon with a cylinder and px\tnn, of an auto-
matic fhiid operated valve for {~0ntr011u.d
the admission of fluid to the cylinder; an
exhaust passage extending rearwardly from
the front side of the pMon; a second pas-

smge extending rearwardly from the front

side of the piston, and serving under the
control of the wvalve, alter mtely as an ad-
mission and exhaust passage; and a passage
controlled by the vaive whereby the said
second paksage discharges into the said ex-
mmat passige.
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7. T a fluid operated tool; the combina- -

tion-with a cyliuder and plst(m- of an auto-
matic fluid operated valv@ . for controlling
the adwission of fluid to-the cylinder; an
exhaust passage extending vedrwardly from
the front side of the piston; a seeond pas-

suge extending rearwardly from the front

le of the plston and serving under the

- m\tml of the \"mo, alternately as an ad-
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vissien and exhaust passageg o thivd pas-

e extending from the vear side of the
oit, and serving, undey tlw (ontm[ of the
 alternately as an: ddmission and ex-
wEnge ;s and passages controlled by
whereby (he said'second and third
SR ges "dis scharge luto the said exhaust
passages,
8. Inoa fAwid o;)(mtei tool; the combina-
tion with a eylinder and piston; of an auto-
matic {luid operated valve for controlling
the admission of fluid to the cylinder; ex-
haust passages extending rearwardly ﬁom
the front side of the pistony and exhausting
at the vear of the tool; other passages to the
trent and xc.u of the piston, servingy alter-

Meuns comprlamo an exhaust passage iead- | nately as exhaust.and ‘ldeSSIOH passages;
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and connecting passages whereby these pas-
sages exhaust into the said rearwardly ex-
tending exhaust passages.

9. In a fluid operated tool; the combina-
tion with a cylinder and piston; of an auto-
matic fluid operated valve for controlling
the admission of fluid to the cylinder; ex-
haust means extending rearwardly from the
front side of the piston; passages to_the
front and rear of the piston, serving alter-
nately as exhaust and admission passages;

1,087,535

and connecting passages, under the control -

of the valve, whereby these passages ex-
hatist into the said rearwardly extending

_exhaust means.

In testimony whereof I have hereunto
signed my name in’the presence of the two
subscribed witnesses.

CHARLES B. RICHARDS.

Witnesses: 4

F. W. Greve,
ArTHUR SCOTT.
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