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1o all whom, 3¢ may conecern: -, _
Be it known that I, CrARLES B. RicHARDS,
8 citizen of the United States, residing af
Cleveland, in the county of Cuyahoga and
5 State of Ohio, have Invented certain new and
usetul Improvements ip Fluid - Operated
Tools, of owIng is a specifica-

tion. o :

- The invention relgtes _
10 operated tools and more articularly to fluid
operated drills. for some of its pri-
Imary objects; the provision of new and im-
proved valve mechanism: the provision of an.
‘arrangement whereby a free exhgust ig se- |
the forward stroke of the piston |
velocity in the for-

in general to fluid

hammer and & maximum h
ward movement of the viston hammer, coy-~ |
-~ pled with a quick return thereof: the rovisien |
. of improved means for securing the chuck
20 and cylinder head in position. These and
other objects which will g pear to those
- skilled in the art are secured E}r my construc-
tion, which is illustrated in jts preferred form |
in the accompan ing drawings, wherein —
Figure 1is g pg;n view of the drill , |
Figure 2 is g longitudinal section through |
the drill, - S '
Figure 3 is an enlarged partigl longitudingl
section with the valve and other operating |
30 partsin one extreme position, _

Figure 4 is a view similar to that of Figure |
3, but with the valve and other operating |
parts in their other extreme osition, - |

Figure 5 is an end view of the dnll, and |

35 Kigure 6 is a section on the line X—X of
Figure 3. R .

The embodiment in which ¢he mvention is
Hlustrated constitutes what is known as g
“stoping drill”’, which drills are commonly

40 placed 1n a vertical position or-at such an
angle to the horizontal as will permit the rock
- cuttings to fall from the hole being driiled.
It will be understood, however, that the in-
vention is-not limited to drills of this particu-
45 lar type and that many of the features of in-
- vention are of broad application and are
dimited in scope only by the terms of the
claims. o
~ Referring first to the general arrangement
50 of parts as shownin Figures 1 and 2, 1 is the
lIi)nder, 2 18 the chuck, 3 is the head which
~1s secured to the chuck by means of the rods
4, 5 1s the feed cylinder provided with the
~__Piston 6 carrying the center 7, 8 ig the valve
°5 chest bolted to the cylinder 1 as mdicated in |
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ston valye for controlling
id.to the cylinder 1, 10 is
T s the striking’ anvil
adapted. to bear at, its front end against the .
rear end of the drill steel which extends 80
through the chuck 2, 12 1s the admission
valve for controjling the admission of, finid
' > both to the valve chest 8 and the
teed cylinder 5, 13 is 8 handle by meang of
he drill may bhe rotated. back and
1ts axig 4s the cutting pro resses,
ock or bedgr tirrough
which an operating fluid i admitted, and
which carries a holder for supplying lubri-
cant, o | = IR
- Lhe means for fastening the chuck and
head securely to the cylinder constitutes one ,
of the features of my nvention. As indi-
cated in Figure 1 , the holding rods 4 pass o
through flanges on the uead, cylinder gnd 75
chuck, and are provided at their front ends
with heads 15, batween which heads and the
fiange of the chuck the s rings 16, arg initep-
posed. The rear ends of the rodg are pro-
vided with the square nuis 17 which are pre-
yented from turning by megns of the lugs 18,
The rods are prevented from turning by
means of the hexagonal nuis 19 and the in-
terposed spring washers 20. T |
increase the tightness of the joint between 85
iinder and between the head
surfaces 21 and ;

16 engaging
This teper fit further pro--

forth about
and 14°is s swivel bl

0

80 -

vides for a tight joint ot the points at which
the air passages cross the joint. ¢ 8¢
__ The feed cylinder 5 is screw thresded to

the head 3 and ig secured 1n. position by
pered pin'28. A pair of pas-
sages 44 and 45 in the head 2 lead respec-
tively to the valve mechanism and the feed 95
cylinder and fluid is sy plied thereto through
the hollow plug 29 &ng the hollow stem 37 of =
the rotary controlling valve 12, which valve
is operated by means of g hendle 38 and ig
hel ﬁeldinglil;;r. by means of ‘the spring pin 100
42 I any desired position. R
Lhe passage 44 communicates directly
with g groove 49 in the viive chamber, and
this groove 49 communicates with the =~
grooves 50 and 51 an either'side thereof, de- 105
pending upon the position of the  piston
valve ', FP re 3 illu Ve 1

_ strating the va
such position that the groove 49 18 0 _com-
munication with the groove o0, while Figur

4 tllustrates the parts in such position $ha., 110
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the grodve 49 communicates with the groove |

51. The grooves 50 and 51 communicate

" respectively with the passages o2 and 53

°

10

- through the
the groove 56, while with the _
position shown in Figure 4 eX aust 18 oc-

15 curring through the pagsage 92, the groove .

20

~portion of the cylinder.

admission and exhaust

leading to opposite ends
passages 53 preferably

cated in Figure 10, which
54 into the extreme front end of the e arged

k5 and 56 are provided on'the putside of
the grooves 50 and B1. In the position
shown in Figure 3 exhaust is occuITIng

passage 53, the groove 51 and
arts in the

It will be seen that
53 alternately act as
passages depending
upon the position of the pisign valve 9. The
¢ront end of the piston cylinder is reduced

50 and the groove 59.
the passages o2 and

oq indicated at 57 to receive the reduced front.
. 10, and exhaust
occurs from this reduced portion 57 by means

end 58 of the pistenn hammer

of the rearwardly extending exhaust passage

925
forward exhsaust so

- 30

59.. This arrangement: gives & Very free
_ that the hammer piston
moves forweard at a high velocity, and strikes
a maximum blow upon the anvil 11. -

The means whereiby the valve 9 is operated
constitutes another feature ot my invention.

The chamber st the rear of this valve 9 13

connected to the piston cylinder.by means |

of the passage 60 opening mto the eylinder
at 61. Exhaust from
end- 6f the valve takes place through the
small passage 62. Pressure 1S ap;‘ﬂied to
the chamber at the front end of the valve

' 9 through the passage 65 which is smaller

40
into a groove 65 n ¢

45

- chamber at the front'o
open chamber thereabove. | -
The operation of the valve mechanism is

50
 gdmitted behind

‘means of the passage ‘
groove at 67 and 1nto the passage 44

than the passage 60. This passage 63 com-
municates with a passage 64 which
he eylinder wéll.
qure is supplied directly
66 opening into the
| at 03.
e 69 leads from the

A small exhaust passa | _
the valve § into the

o5 follows. When the parts are in the posi-

tion shown in Figure 3; pressure is. being |
iston 10 tending to.

the

 force it ahead, -At this time the valve 9.1s

oH

.hel_d‘in the wosibion shown by reason of the
pressure admitted to- uhe ¢ amber at the
tront. end of the valve 9 by means of the

passage 66, groove 65 and passages 64 and 63.

At this time there is practically no pressure

60.
-~ the cylinder
10

" has been exhausted through the passages 53

force the valve 9 in the opposite

tending to _ j
reason that;the chamber

direction for the

at the rear end of the valve is connected with
at the front endi of the piston:

from which practically all the pressure

and’ 59, and because of the exhaust passage

65 62" which is- always open. The piston 10

the openings 67 and 61.

of the cylinder, two |
being used as. indi-
passages open at

The exhaust grooves

the chamber at this.

-'olpem_: -
- Y’res-

to this grdove 65 by

| upon the operating

| tapered shoulder

| 11 scatters th
to interfere with the view of the operator. .
is provided in front of the anvil. -

to permit of the discharge of any dirt which
ay between the chuck.
and anvil: The opening through the chuck:

"A passage 71

1 ma

1 Figure 5, so that the steel will

929,111

Aow moves forward successively uncovering
_ Cylinder pressure
is thus admitted to the passages 64 and 60,
and because of the Jarge capacity
passage 60 as compared with. the passage €3
the pressure on the rear of the
ponderates and

of the

. piston 9 pre-
the. valve is thrown to the

70

position shown m Tigure 4. This move-

ment ‘opens the passage 52'on the rear side
of the piston 10 to the exhaust groove 55 and

_at the sam s sime puts the passage 53 in com-

75

munication with the admission passage 44,

so that the . piston is driven to the .
When the rear end of the piston 10 covers the
passages 61 and 67 fAuid is admitfed to the

chamber at the front end of the valve 8
through the

passages 66, 64 and 63, and the

—

rear.

80

valve 1s moved to the position shown in ¥ig-

ure 3, such movement occurring without re-
sistance as substa.:

rear of the valve 9 through the passages 60
and 62. | ;

piston 10 is-still some distance from the rear
end of the cylinder in order that pressure
may be admitted through the passage 52 to
cushion the piston and prevent it striking
the head 3. The parts
their starting positions. It will be noted
that the reduced forward end 58 of the piston

_ cily all fluid “pressure.
 has been exhausted from the chamber at the

are thus brought to

85

The valve 9 is thrown when the

98

entirely leaves the reduced portion 57 ot the .-

cylinder, so that exhaust commencss to oc-
cur on
through the passage 59 as so0n
passes out of the portion 57.

as the part 58
‘This eutting

the .back stroke of the pwion 10~

106

off of pressure on the front side of the piston

| combined with the throwing of the valve 9

to admit pressure upon the rear of the piston
stops the rvesyward motion thereof very
suddenly. A very rapid operation is thus
secured - as the piston 10 may be moved
vearward at a very high velocity, -stopped
suddenly aiid moved forward at’ 2
velocity due to "the iree '
is acecommplished without unnecessary impact
arts. |
The striking anvil 11 is provided with a
responding shoulder on
‘object attained being a tight {it between the
anvit and cvlinder, so that no air passes
through to the front of the dnll. |
advantageous arrangement as &
up about the drill steel 1s undesirable,
the dust and dirt in such a way as

work into the space

. high,
exhaust, and this.

This 15 an
flow of air
in that = .
120 -

105

11e

70 which fits agninst & cor-
the cvlinder, the": -
115,

.i.

125

for the reception of the drill 18’ Xi‘ﬁ’fél‘&hly' S
imade in the cruciform shape indicated i -7

reason of its-two 130 '

~ not turn n th_e)l'
chuck and the rear end. of the stesl tests; .-
| against the anvil 11. By
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diarneters the anvil 11 dimits the entrance of | suriaces for moving the valve in Opposite
the steol into the machine, 0 that no collar directions, means controlled by the piston
“or shoulder neeg be formed on the drill steel. | for il'ztermittently supplying fluid to one of

In operation the drill 15 turned back and the surfaces from the cylinder to move the ,

5 forth by mesns of the tandle 13, which rock. valve in cone direction, and means controlled 7g
ING Movement makes the drill steel cut out & | by the piston for intermitten‘tly supplying
round hole and presents the different cutting | fluid to the other surface direct from the
points to unewt portions of the roek. The | source of luid supply for moving the valve
springs 16 resting against the flange of the | ip the other direction’ -

10 chuck reduce the shock in case the anvil 11 6. In a fluid-operated tool, the combing- 75
- strikes the chuck instead of the steel. - = tion with ¢ cylinder and piston, of a valve for
Having thys deseribed my invention and controlling the admission of fiuid to the
- Hlustrated its use, waat I claim as new and | cylinder having g pair of pressure recelving
desire {0 secure by Letters Patent 1 the | surfaces for moving the valve in opposite
15 following:— ' _ directions, meang controlled by the pision 0
1. In combination with the cylinder of a | for Intermittently supplying fluid at di§ei‘e11t
Huid-operated too] provided with flanges at | rates of fow to both surfaces from the
its Opposite enas, a flanged chuck fitting one cylinder whereby the valve is moved in one
-end of the cylinder and 2 flanged head at the direction and means controlled by the piston
20 other end thereof, contnecting rods provided for intermittently- supplying fluid to One 85
. with heads at one end and ‘screw threads gt surface for moving the valve in the other
the other end extending through the flanges, | direction. _ ' |
springs interposed between the fieads on the V7. In 5 Huid-operated tool, the combina-~.
-reds and the opposing fange, g PaIr of nuts | tion with a cylmder and piston, of a valve for
25 on each of the screw-threaded ends or the controlling the admissic; of fluid to the cyl- 99
rods, imterpcséd SPIring means betwseen esch inder having g pair of 1« sure receiving gyy-
pair of nuts, and means Yor preventing the faces for moving the valve in Opposite direc-
imner put of each pair from turning . tions, means controiled by the piston for in-

2. Ina fluid-operated teol, the combing- termittently supplying fluid “at different

30 fiom with' s cylinder and piston, of g valve | rateg of fiow to both surfaces from the evlin- 98
for controtling the admission of ftuid to the | dep whereby the valve ig moved in one direc-
cyilinder baving pressure receiving surfaces | tion and ineans controlled by the piston for

40 move it i Opposite directions, meang for | intermittenﬂy supplying fluid dipect from
intermiﬂztently appiying & lower pressure | the source of finid supply to cne surface for

-39 than that in the gyiinder $o one of the Sur- { moving the valve in tﬁe other direction. 190

 Jaces and mieans for a,ippiiing & still lower | 8. In a8 Huid-operated bool, the combing-
' T ¢ 1surfaceg, tion with a eylinder and piston, of a valve for

- 3. Ing _ﬂmd-.og)eraﬂeﬁ tool, the combing- ‘controlling. tﬁe admission of fluid to the eyl- -

_ tion with g cylinder and piton, of g valve | inder NavIng a pair of pressure receiving sup- -

40 for.cﬂntrq}ling the admission of fluid to the | faces for moving the valve in opposite direc- 105

. Cyiinder hyving g pair of Pressure receiving tlons, .means for mtermittent y supplying,

- surfaces for slmoving the valve in opposite | fluid to one of the surfaces from the cyiinder

airections, Heans for inter.‘mittently supply- | to move the valve in one direction, megng for

g fluid 6 one of the surfaces from the cylin- mtermittent Y supplying floid to the other |

€3 der to move the valve in one direction, gnd surface dirvent-from the source of iluid supply 110

 means for .mtﬁrmittemly supplying fiuid to | for moving the valve in the other direction

- the other surface diect frota the gouree of | and means for e@ﬂtiﬁuﬂusiy exhausting the
Huid supply tor moving the valve in the other fluid suppli@j'q to the surfaces. - o
diretit;f}n.. . R L 9. dn a fHuid-o rerated tool, the combing-

°0 - 4 in & ﬁuid-ﬂpm‘&md w00, the combina- tion with a eylin evand piston, of g valvefor 115

~ tion with a cylinder /DG Piston, of 8 Valve for | controlling the admissisan of fiuid to the eyl-

~_ surfaces Hfor moving the V8 s in Sppusite tons, means cenirolled by the piston for in-
90 directiaﬁs,: mesns for mverinitiently sipplv- _tﬁrmitténtly supplying fluid to one of the 120

. Ing fluid to one of the surfaces {rom &“g Surfaces from i i ,

~ cylinder to move the valve in one di?.'efction N One directian, means controlled by the pis-

face direct from the source of fluid mpp.iy for supply for moving the valye iﬁ.ﬁ?‘? other di- 125

o t0n With & eylinder and pisten, of 8 valve for 10. In a fiuid-operated tool , the combing. -
g OO0trolling the admission of fluid to the | tion with g cylinder and piston, of & valve for
¥ eviinder 29VIng 5 pair of Pressure recejving | conirolling the admission of fluid to. the cyl- 130

5. 'Jn g fluid-epersied tool, the combing- | hausting the fiuid supplied to the strfaces.
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inder having & pair of pressure receiving sur-

faces for moving the valve in opposite direc-
‘tions, means controlled by the piston for in-
termittently supp

5 of flow to {»atg |
whereby the valve is moved in one diréction,
means controlled by the piston for intermit-

- tently supplying fluid direct from the source |

of fluid supply to one surface for moving the
10 valve in tﬁ _
- continously exhausting the fluid supplied to
- the surfaces. = o
~ 11. The combination with g fluid-operated
tool having a piston, s cylinder t’heregjr,: and

15 avalve chamber carrying & valve for control-
- ling the admission of fluid to the cylinder, of ;

means for reciprocating the valve coOmprising
- two passages of different capacity connected
. to the valve chamber at opposite ends of the

20 valve and to the cylinder and having the ends

communicating with the cylinder so arranged
that both such ends are uncovered to sectire
‘the shifting of the valve in one direction as
the piston approaches the end-of its stroke,

26 and both of such ends are cowered and one
brought into communication directly with
the source of air supply to shift the valve in

the other direction as the piston approaches

- the other end of its stroke. _
30 12. The combination with a fluid-operated
tool having a piston, a cylinder thevefor, and
3 valve chamber carrying a valve for control-
ling the admission of fluid to the cylinder, of
means for reciprocating the valve'comprising
35 two passages of different capacity connected
to the valve chamber at opposite ends of the
. valve and to the ¢ylinder, and
_ sage leading from the source of
- ko the cylinder and adap
40 eomimunication with the passage of smaller

- capacity when the piston covers both of their |
the openings of the

openings to the cylinder,
first two passages into the cylinder being so
arranged that both of such openings are un-
45 covered as the
its stroke and
as the piston approaches the other end of its
stroke. - S R

- 13. The cémbih&tion with a fluid-operated
80 tool having a piston, a cylinder therefor, and

‘& valve chamber carrying & valve for cou-
trolling the admission of fluid to the cylinder,

of means for Teciprocating the valve com-
prising two- passages of different capacity
556 connected to the valve chamber at oppostte
ends of the valve and to the cylinder, a groove

in the cylinder wall communieating with the
passage of smaller capacity and a third pas-

lying fluid at different rates
surfaces from the cylinder

e other direction, and -means for:

a third pas-
fluid supply |
ted to be placed In

giston approaches one end of.
oth -of such openings closed

are uncovered as the

——

920,111 -
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sage Iea,ding from the sdﬁr'c_e of ﬂuié supply

to the groove, the openings of the
passages mto the cy

der being so arranged

that both of such oﬁenings are uncovered as
, ches one end of its stroke

and both of such openings closed as the pis- _

65

the piston approac

ton approaches the other end of its stroke.
14. The combination with a fiuid-operated

‘tool having a piston, a cylinder therefor, and
a valve chamber carrying a valve for con-

trolling the admission of fluid to the cylinder,
of means for reciprocating the valve com-
prising two passages of different capacity

connected to the valve chamber at opposite

ends of the valve and to the cylinder, a third

passage leading from the source of fluid sup-

ply to the cylinder and adapted to be placed
In communication® with the passage of
smaller capacity when the piston covers both
of their openings to the cylinder, the openings

of the first two passages into the eylinder

being so arranged that both of such openings

end of its stroke and both of such openings

‘elosed as the piston approaches the other end
of 1ts stroke, and exhaust passages leading

from the ends of the valve chamber. -
15. In combination in a fluid-operated
tool provided with a cylinder and a hammer

piston therein, of passages connected to OpPPO-
site ends of the cylinder, valve mechanism

comprising z valve chamber, ports leading
to the passages, and a reciprocaiory valve
provided intermediate its ends with con-

{rolling means for the ports for alternsately

admitting fluid to the said passages and
alternately ' permitting an exhaust there-
irom, and means for reciprocating the valve,

rst two

piston approaches one

60

75

30

50

95

comprising a passage of small itv con-
mprising & passage of small capacity con

trolled by the piston and alternately ‘estab-

lishing communication between the cvliinder

and the chamber at one end of the valve and

between a direct source of fluid supply and
such chamber and a passage of larger capac-

ity extending from a point intermediate the

ends ‘of the cylinder to the chamber at the

‘other end of the valve, in position to be un-

covered by the hammer as it approaches the
end ol its stroke, and continuous open ex-
haust passages leading from the valve cham-
oer at each end of the valve. . -
in testimony whereof I have hereunto

100

signed my name in the presence of the two

subscribed witnesses. o | |
n CHARLES B. RICHARDS.
- Witnesses: . e

(xeo. H. HALL,
E. W. GREVE.

ey . I I
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