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(Nomodel )

To all whom it ma 1/} COTCCTTL:
Be it known that I, TaoMAS 1. PHILLIPS‘
a citizen of the Umted States, residing in St.

Davids,Delaware county, Pen naylmnia,have‘

invented certain Improvements in Impact-
Tools, of which the followingisa speelfieatiﬂn

Myinvention relates to that classof impact- |

tools, such as rock-drills, which are actuated
by steam, air, or other elastic fluid under
pressure, one obJect of my invention being io
so construct such a tool that the admlsswn of

- motive -fluid to the rear end of the cylinder

20

25
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for the purpose of cushioning the piston on
the rearward stroke will be eifectﬂd when the

piston reaches a predetm mined polintinsuch
stroke x’cflthoutaﬂy previous movement of the
valve, so that this operation cannot be de-
feated or delayed by any failure of the valve
to move or to move promptly.

A further objeet of the invention is to con-
struct the valve, valve-chest, and passages

therein so that the valve will move more
quicklyin one direction than in the otherand
will be subjected to such pressure when In

either of its extreme positions as to prevent
accidental displacement of 16 from either of

these extreme positions.
Other objects of the invention are to pro-

vide for an ancuashioned blowand for a vari--

able stroke of piston—that is to say, a long
stroke, a short stroke, and a strokeanywhere
intermediate between these two extremes.

These objects I attain in the manner here-
inafter set forth, reference being had to the
accompanying dmwmﬂs in which—

Figure 1 isa view Showmﬂ'm sectional plan
the valve-chest of my 1mpr0ved impaect-tool

- and in plan the eylinder of the fool and the |

40O

valve contained in the valve-chest. Fig. 21s
a vertical section of the tool on the lme a a,
Fig. 1. Fig. 3 is a similar section on the line
b b Fig. 1. Fig. 4 is a transverse section on
the line ce, Fw 1.. Fig. 518 a transverse sec-
tion on the line d d, Fig. 1; and Fig. 6'is a
view similar to Fig. 1, but 1llustratmcr the
valve in its opp051te extreme p051t1m:1 1n the

chest.
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Althongh my invention is apphcable toim-
pact-tools operated by any motive fluid under
pressure, I will for the purpose of conven-
ience in this %peelﬁeatmn allude to the tool
as a rock-drill operated by steam.

In the éimwm@'b I have shown simply the

cylinder and valve-chest structure, the pis-

ton, and the valve, omitting the heads of the

’ cylmder and all other appurtenances not nec-

Jrr—

essary for the proper undelstandmwof my in-
vention.

1 zepresems the ¢ylinder, and 2 the plsmn
contained therein, the latter being a solid pis-
ton with p&ekmﬂ' -rings 3 3 near eaeh end, al-
though it wmay, if demmd be centrally re-
eessed to rednce its wewht, but in that case

‘the central recess will perfm m no other funec-

tion, my present tool being distinet from that
cl&ss of tools in which the central chamber of

‘the piston is alwaysin communication either

with the steam-supply or with the exhaust,
the admission of steam to and its exhausb

{ from the cylinder and the ends of the valve-
chest in the present instance being effected

only through the medium of the valve chest
and its contdmed valve.

The valve-chest is represented ab 4 and i3
suitably mounted upon the c¢ylinder, said
valve-chest having a steam-chamber 5 with

connected to the supply-pipe, the other be-
ing suitably plugged, thus permitting the
tool to receive steam from a pipe either on
the right-hand side or on the left-hand side
of the same, as may be found most conven-
ient in practice. On the top or back of the
valve-chest is another opening 6, which con-
stitutes the exhaust-opening and 18 intended

55
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opposite openings, either of which may be

80

to receive a pipe for conveying the exhaust

| to any desired point, or it mmay discharge the

| exhaust directly therefrom, if desired, when

|

compressed air is the motive fluid employed

The steam-chamber 5 is continuously in
communication with two chambers 7 and 8§,
which commuanicate with the bore of the valve-
chest, and the exhaust-opening is continu-
Ously in communication with two chambers
9 and 190, likewise oommumedtmﬂ' with the
bore of the valve-chest.

Leading to the front end of the ¢ylinderis

a passage 11, which communicates with a
chamber 12 in the valve-chest, and from the
rear end of the eylinder thends a passage 13,

Ggo

95

100

which ecommunicates with a chamber 14 ef -

the valve-chest. Another chamber 15 of the

valve-chest communicates, through a passage
16, with a port in the eyimder whc-se pombmn_- .
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is determined by that point in the rearward | the forward end of thecylinder passesthrough

travel of the piston at which it is desired to
admit steam to the rear end of the cylinder
for cushioning the rear stroke of the piston.
Another chamber 17 in the valve-chest com-
municates, through a passage 18, with a port
in the cylinder located at that point where in
the rearward stroke of the piston it is desired
to cut off theexhaust from the rear end of the
cylinder and to-permit the exhaust from the
rearend of thecylinder on the forward stroke.

The forward end of the bore of the valve-
chest communicates, through a passage 19,
with the chamber 14 of said chest and with
the rear end of the cylinder through the pas-
sage 13, and the rear end of the valve chest
bore is in constant communication, through
a passage 20, with the steam-chamber 5 of the
chest. |

The chamber 17 of the valve-chest is in
communication with the exhaust-chamber 10
of the same through a small passage 21, this
latter passage consisting simply of a slot
formed in that portion of the valve-chest bore
which intervenes between the passages 10
and 17, as shown in Figs. 2, 3, and 5.

The Valve chest has a dlfferentml bore, the
diameter of said bore being greatest in the
central portion of the chest, somewhat less
at one end, and stil] less at Lhe other end, and
in order to permib the boring of the chest and
the insertion and removal of the valve the
reduction 1n diameter at the larger end of said
bore is effected by means of a bushing 22, in-
serted therein and properly ported to com-
municate with the chamber 7 and passage 19
of thevalve-chest. The valve hasan end pis-
ton 23, an opposite end piston 24, and two in-
Ltermediate pistons 25 and 26, the pistons 23,
25, and 26 being grooved for the purpose of
reducmw the weight of the valve, although
they may be Sohd 1f desired, the grooves
having no Opemtne fanction.

bUppObmﬂ' that the parts are in the position
shown in Figs. 1 and 2—that is to say, with
both piston and valveatthe forward extremes
of their movement—the operation of the tool
is as follows: Steam is being admitted to the
forward end of the cylinder tthU“‘h thecham-
bers 7and 12 and passage 11 a,nd 18 belng ex-
hausted from tho rear end of the cy]mder

through the passage 18 and chambers 17 and |

10, the chamber 12 being cut off from com-
munieation with the exhaust-chamber 9 by
the piston 26 and the chambers 14 and 15 be-
g in communication with each other be-
tween the pistons 256 and 26. The piston 2
consequently movesrearward in the eylinder,
the first effect of this action being to cut off
the exhaust from the rearend of the cylinder
when the piston closes the cylinder end of

the passage 13, the initial stage of compres- |

~sion in the rear ernd of the cylinder then be-

ginning. The piston continues tomove rear-

wardly under these conditions until the for-
ward end of the piston uncovers the ¢ylinder
end of the passage 16, whereupon steam from |

| sufficient to change these conditions.

|

|

said passage 16, through the valve-chest be-
tween the pistons 25 and 26, and through the
passage 13 to therear end of thecylinder, soas
to provide the desired cushion for preventing
the piston 2 on its rearward movement from
striking the rear head of the cylinder. Up
to the time that the passage 16 was uncovered
by the piston 2 the valve was held in its for-
ward position by the pressure of live steam
exerted against the rear face of the piston 24,
this pressure being opposed only by the pres-
sure exerted upon the forward face of the pis-
ton 26 less the pressure exerted upon the rear
face of the piston 23, the forward face of the
latter having been relieved fromn pressure by
the exhaust of the steam therefrom through
the passages 19 13, the rear end of the cylin-
der, and the passage 13, the compression in
the rear end of the ¢ylinder after the rear end
of the piston passes the passage 18 not being
As
soon, however, as the passage 16 is uncovered
by the piston 2 live steam enters the forward
end of the valve-chest through the passage
19, and the pressure conditions are now re-
versed, full pressure being now exerted upon
the forward faces of the pistons 23 and 26 and
resisted only by the pressure upon the rear
faces of the pistons 23 and 24. The area of
the forward faces thus exposed to pressure
being considerably in excess of the area of
the rear faces upon which pressureisexerted,
the valve is quickly moved rearward in the
chest to the position shown in Fig. 6. The
forward eund of the eylinder isnow open to the
exhaust through the passage 11 and chambers
12 and 9, while steam still continues to be ad-
mitted to the réar end of the cylinder through
the passagel13and chambersl4and8. Hence
the conditions are now such as to cause the
piston to travel forwardly. The passage 16 is
cut off from theexhaust by the piston 26 of the

valve; but steam is still admitted to the front

end of the valve-chest through the passage
19 in order to maintain the valve in the rear-
ward position against the pressure of steam
exerted upon the smaller piston of the valve.
As the piston 2 travels forwardly in the cyl-
inder the rear end of the same uncovers the
passage 13, whereupon steam from the rear
portion of the cylinder gains access to the

chamber 17 of the valve-chest, and the for-

ward pressure of steam upon the rear face
of the piston 24 of the valveis now reinforced
by pressure against the rear face of the pis-
ton 25 less the pressure exerted against the
forward face of the piston 24, and as the
pressure upon the forward face of the piston
28 of the valve is less than the combined
pressures upon the pistons 24 and 25 the
valve is again moved to its forward position,
as shown in Figs. 1 and 2, the forward face

of the valve bemﬂ' then rehewed from pres-

sure by reason ot the exhaust of the steam
therefrom through the passages19,13, and 18,
By the use of a solid piston 2 of the char-
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acter specified the construction of theé same
is simplified and its cost lessened and alonger
bearing-surface and wearing effect 18 pro-
vided than in a piston having a cenfral an-
nular groove, the lessening of wear adding
to the permd of usefulness of both piston and

cylinder.
It will be ewdent that altheuvh the Steam

for effecting the cushioning of the piston on

the back sbroke passes through the valve-

preliminary flow of steam to the rear end of

the cylinder is controlled by the movement

20

30

of the piston in the ¢ylinder and not by move-
ment of the valve. HHence beCkliﬁlﬂ' of the
valve in its chest or a sluggish movemenb of
the valve due to any cause cannot delay the

cushioning action upon the piston 2 and per-

mit injury to the rear head of the cylinder.
As soon as the valve is moved, however, the

open communication between the two ends :
of the cylinder is cut off by piston 26 of the ;
valve, so that there can be no waste of steam |

through the same from the rear end of the
cylinder when the forward end of the eylin-
der is open to the exhaust. |

‘One object of using a larger plStOIl On one

end of the valve than on the other end is to ,
| to which the piston is permitted to move for-

provide on the forward stroke of the piston
2 for a movement of the valve in the chestb

- which will be slower than the movement of

35
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the valve in the opposite direction, so that
the valve will not be shifted to admit steam
to the forward end of the cylinder until the
blow has been struck, thereby obtaining an
uncushioned blow and utilizing all of the en-
ergy stored up in the moving piston.
other object of this construction is that when
thevalve is in its proper positionin the chest,
with full pressure exerted upon its end pis-
tons 23 and 24 and the piston 2 making 1its
forward movement in the cylinder, there
shall be a preponderance of pressure upon
the piston 23 of the valve, so as to hold the
valve in.that position until the piston 2 un-
covers the port connecting with the passage
18, thus preventing any premature movement
of the valve.

The difference in area between the middle

ton should be less than the area of the smaller
end piston of the valve, so that when the

- larger end of the valve-chest is open to the

0o

atmabphere there will be a preponderance of

55 P
-~ valve to hold it in position and prevent acei-

ressure ou the opposite or small end of the

dental displacement. ,

- Thevalve is abalanced piston- valve 0011-

sequently the wear upon it and upon the

steam-chest isslight and the renewalsof these

parts which are required will be infrequent.
It is obvious that the cylinder end of the

exhaust-passage 18 can be located in any de--

sired relation to the rear end of the c¢ylinder,
depending upon the point in the forward
travel of the piston at which if is desired to

admit steam to the valve-chest for the pur- |

An-

istons of the valve and the larger end pis-

¥

the valve would be moved, opening the front

pose of shifting the valve, and in like man-
ner the eylmder end of the passage 16 can
bear any desired relation to the front end of

the eylinder, depending upon the point in
the rearward stroke of the piston at which it

is desired to admit steam to the rear end of

the cylinder for cushioning purposes.

It will be noted thatif the rearward move-
ment of the piston 2 was arrested as scon as

70

75

the forward end of said piston uncovered the

“eylinder end of the passage 16 steam would

be admitted to the rear end of the cylinder,

end of the cylinder to the exhaust, and the
piston would be forced ina forward dweetwn
In like manner if the forward movement of

the piston 2 was arrested as soon as the rear

end of said piston had uncovered the c¢ylin-

‘der end of the passage 18 the valve would be

moved, opening the rear end of the cylinder
to the exhaust and admitting steam to the

ac

front end of the cylinder to cause the return

of the piston. Between these two points,
therefore, wonld be the limits of the shortest
stroke. A short light stroke is par tlcula.rly
advantageous in St&ltlnﬂ a hole or in cross-
ing seams in the rock, whlch vary in hard-
ness from the mclomng strata. The extent

Q0

95

wardly in the eylinder after uncovering the

passage 18 and before delivering the blow is
dependent upon the adjustment of the ¢ylin-

der upon its supports, and the greater this
length of stroke the greater will be the rear-

-Ward movement of nhe piston after uncover-

ing the passage 16, because of the greatfer
momentam aeqmred by it at the tlme it un-

covers sald passage.

- The purpose of the passage 21 between the
chambers 17 and 10 of the valve-chest is to

provide against the possibility of any prema-

ture movement of the valve in the valve-
chest on the forward stroke of the piston due
to any leakage of steam around the piston
and thence through the passage 13 to the
chamber 17, such leaking steam being pre-

100

105
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vented from accumulating in the chamber 17

by reason of the open communication be-
tween said chamber and the exhaust-cham-
ber 10, which is provided by said passage
21,

from wear between the piston and cylinder
it will have little or no effect upon the full
pressure exerted unpon the piston 25 of the
valve after the piston 2 has nncovered the

cylinder end of the passage 18. After therear

end of the piston covers the exhaust-port 13

11§

This passage 21 is of such area that while
it will permit. the escape of steam which
might otherwise accumulate in chamber 17

120

1_25

on the return stroke the compression of va- |

por remaining in the rearend of the ¢ylinder

begins and contlnues antil the front end of
| the piston uncovers the port 16 and permits

T30

‘a flow of steam under pressure into the rear
‘end of the eylinder to form a cushion, this
preliminary compression: assmbmw in brmﬂ'-
ing the piston to a state of rest and assisﬁﬂg
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by reaction in starting the piston upon the ] fluidsimultaneously with suc'h'ciosingof‘coni-
- return or forward stroke.

Although in the drawings herewith I have

- shown the valve to be so arranged with re-

|58
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spect to the cyhndm that the lalger end pis-
ton of the valve is nearest the front end of
the ¢ylinder and the movement of the valve

is such that it follows in the same direction
the movement of the piston in the c¢ylinder
and although this is the preferable construec-

tion, there are certain types of rock-drills in

which the movement of the valve is in a di-
rection opposite to that of the movement of
the piston in the ¢ylinder, and it will be evi-
dent that mmy invention is equally applicable
to structures of that type.

Having thus described my invention, I
claim and desire to secure by Letters Pat-
ent-—

1. The combination in an impact-tool, of a
cylinder, a piston, a valve-chest, a valve, and
passages extending from the rear end of the
cylindertothevalve-chest and from the valve-
chest to a point some distance from the front
end of the cylinder, whereby, when the pis-
ton, 1n its rearward movement,; uncovers said
forward passage, steam will be permitted to
pass directly from the front end of the cylin-
dertothe rear end of thesame,independently
of any movement of the valve, substantially
as specified.

2. The combination in an impact-tool, of a

cylinder, a piston, a valve-chest, a valve, pas-

sages serving to convey steam from the for-
ward end of the cylinder to the rear end of
the same without movement of the valve af-
ter the piston has partially completed its rear-
ward stroke, and an exhaust - passage from
the rear end of the cylinder which is covered
by the rear end of the piston before the steam-
conveying passage is uncovered by the for-
ward end of the same, substantmlly as specl-
fied.

3. Thecombination in an impact-tool, of a
cylinder, a piston, a valve-chest, a valve, and
passages whereby steam is conveyed from the
forward end oi the cylinder to the rear end

- of the same without movement of the valve

55

Ho

after the piston has partially completed its
rearward stroke, the valve being constructed
to cut off this communication when it has
moved so as to open the forward end of the
cylinder tothe exhaust, substa,ntla,lly as speci-
fied. .

4. The combination in an impact-tool, of a
cylinder, a piston, a valve-chest, a Valve, and
passages wherebyv steam is conveyed from the
forward end of the cylinder to the rear end
of the same without movement of the valve
after the piston has partially completed its
rearward stroke, the valve being constructed
to cut off this communication when it has
moved so as to open the forward end of the
cylinder to the exhaust, and being so com-
bined with the motive-Auid inlet as to open

munication between the front and rear ends
of the cylinder, substantially as specified.

5. The combination in an impact-tool, of a
cylinder, a piston, a valve- chest, a valve hav-
ing at one end a piston of ﬂ'reater diameter
than the piston at the other end, passages
whereby a continuous pressure of motive flnid
is exerted nupon the smaller piston of the valve
and passages whereby the cylinder-piston, at
a certain point in the rearward stroke, opens
communication between the forward end of
the cylinder and the larger end of the valve-
chest so as to permit flow of motive fluid from
one to the other, substantially as specified.

6. The combination in an impact-tool, of a
cylinder, a piston, a valve-chest, a valve hav-
ing at opposite ends pistons of different di-
ameters, passages for admitting constant
pressure of motive fluid to the smaller piston,
passages whereby communication i8 estab-
lished between the front and rear ends of the
cylinder without movement of the valve when
the cylinder-piston reaches a certain pointin
its rearward stroke, and a communication be-
tween said passages and thelargerend of the
valve-chamber, substantially as specified.

7. The combination in an impact-tool, of a
cylinder, a piston, a valve-chest, a valve hav-
ing at opposite ends pistons of different di-
ameters, intermediate pistons of greater di-
ameter than the larger end plStOIl and pas-
sages whereby movement of the valve in one

| dlrectlon is effected by pressure exerted upon

the larger end piston of the valve and the ad-
jacent intermediate piston, while movement
of the valve in the other direction is effected
by pressure exerfed upon the smaller end pis-
ton of the valve and the adjacent intermedi-
ate piston, substantially as specified.

8. The combination in an impact-tool, of a

‘eylinder, a piston, a valve-chest, a valve hav-
'ing end pistons of different diameters and in-

termediate pistons of larger diameter than
thelargerend piston, passages whereby move-
ment of the valve in one direction is effected
by pressure upon the smaller end piston and
upon the adjacent intermediate piston, a per-
manentiy-openexhaust-chamber, a valve-con-
trolled exhaust-passage leading to the cylin-
derand a permanent leakage-passage between
said valve-controlled exhaust-passage and
the permanently-open exhaust-passage, sub-

"I stantially as specified.

9, The within-described valve for an im-
pact-tool, said valve having a small piston at
one end, a larger piston at the other end, and

two intermediate and still larger pistons, sub-

stantially as specified.

10. The combinationin an 1mpact-tool, of a
cylinder, a piston, a valve-chest, a valve hav-
ing opposite end pistons and intermediate pis-
tons but having no communication between
its opposite ends, steam inlet and exhaust
passages communlcatlnﬂ' with the valve-chest

the rear end of the cylinder to the motive | at an intermediate pomt whereby the flow of
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steam to and from the c¢yvlinder is controlled

by said intermediate pistons, and passages |

whereby full pressure is constantly exerted
on one end of the valve, and the opposite

end of the valve is opened alternately to full

pressure and exhaust, substantially as speci-

- fied.

{0

11. Thecombination in an impaect-tool, of a
cylinder, a piston, a valve-chest, a valve hav-
ing opposite end pistons one of whichislarger
in diameter than the other and intermediate
pistons of still larger diameter but having no
communication between its opposite ends,

~ gteam inlet and exhaust passages eommuni-

L5
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35

cating with the valve-chest at an intermedi-

ate point whereby the flow of steam to and
from the cylinder is controlled by said inter-
mediate pistons, and passages whereby full
pressure is constantly exerted upon the small
end of the valve, and its larger end is alter-
nately opened to full pressure and to the ex-

- .

‘Thaust, substantially as specified. -

12. The combination in an impacét-tool, of a
eylinder, a piston, a valve-chest, a valve hav-
ing no communication between its opposite
ends but having end pistons one of which is

larger in diameter than the other, and inter-

mediate pistons of still larger diameter, and
passages so disposed in respect to the pistons
of the valve that the piston of small diame-
ter is subjected to constant pressure, and full-
pressure steam is admitted to the opposite
end of the valve-chest to move the valve
against this pressure on the piston of small
diameter, and also while the valve is being
moved inthe opposite direction, substantially
as specified. - - L

13. The combination in an impact-tool, of a
eylinder, a piston, a valve-chest, a valve, a
passage leading to one end of the valve-chest
and serving to admit motive fluid under tull

‘pressure to the valve-chest and exhaust it

" therefrom, and other passages coOperating

therewith, whereby motive filuid to cause.

movement of the valve is derived from the
forward end of the cylinder, and motive fluid
to hold the valve in position is derived from

the rear end of the cylinder, substantially as

specified.

14. The combination in an impaet-tool, of a

eylinder, a piston, a valve-chest, a valve, pas-

g.

50

sages whereby motive fluid is permitted to

‘pass from the forward end to the rear end of

the eylinder without movement of the valve,
and an independent passage serving to con-
vey motive fluid under pressure to the valve-

chest to assist in the movement of the valve,

substantially as specified. |

15. The combination in an impact-tool, of a
eylinder, a piston, a valve-chest, a valve, pas-
sages whereby motive fluid is permitted to

pass from the forward end to the rear end of
the cylinder without movement of the valve,

and an independent passage serving to eX-
hanst motive fluid from the rear end of the

c¢ylinder, said passage also serving to convey.

motive fluid under pressure to the valve-chest
to assist in the movement of the valve, sub-
stantially as specified. | |

16. The combination in an impact-tool, of a

cylinder, a piston, a valve-chest, a valve, a

35

6o

piston-controlled passage serving t{o convey .

| motive fluid from the eylinder to the valve-
chest to move the valve, and a leakage-open-
ing leading from said passage to the exhaust,

whereby motive fluid leaking around the pis-

ton is prevented from accumulating in the

735

passage, substantially as speecified. -
17. The combination in an impact-tool, ofa

cylinder, an unchambered piston thereim, &
valve-chest, a valve, and passages whereby
motive fluid is permitted to pass from the for-
ward to the rear end of the cylinder without
movement of the valve when the piston
reaches a predetermined pointin its rearward
stroke, substantially as specified. S

In testimony whereof 1 have signed my
name to this specification in the presence of
two subscribing witnesses. |

THOMAS H. PHILLIPS.

Witnesses:

FLORENCE HILLMAN,

F. E. BECHTOLD.

80




	Drawings
	Front Page
	Specification
	Claims

