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UNITED STATES

Patent OFFICE.

THOMAS H. PHILLIPS, OF §

T. DAVIDS, PENNSYLVANIA.

IMPACT-TOOL.

SPECIFICATION fomﬁzig part of Letters Patent No, 700,081, dated May 13, 1902.

Application filed February 13,1902, Serial No. 93,891,

To all whom it may ccneerin:

Be it known that I, THOMAS H. PHILLIPS, a
citizen of the Umted States, residing in St.
Davids, Delaware county,Pennqylvcmla, have
invented certain Improvements in Impaect-
Tools, of which the following isaspecification.

My invention is an improvement upon the
impact-tool shown in my previous patent, No.
662,815, dated November 27, 1900.

One of the objects of my present invention
is to insure the positive reversal of the valve
at a fixed point in the backward movement
of the piston in the cylinder and at all times
to have either one end or the other of the ¢yl-
inder open to the exhaust, while the opposite

" end of the eylinder contains motive fluid un-
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der pressure.

A further object of the invention is to pre-
vent leakage past the rear head of the piston
due to wear of that portion of the cylinderin
which said rear head of the piston operates,
and also to facilitate repairs rendered neces-
sary by such wear. ’

These objects T attain in the manner here-
inafter set forth, reference being had to the
accompanying dra,wmfrs, in Wthh—-

Figurelisaview, partly in plan and partly
in secblonal plan, through the valve-chest of
sufficient of an impact- “tool to illustrate my
present invention. Fig. 2 is a longitudinal
section on the line ¢ a, Fig. 1. Fig. 3 isalon-
gitudinal section on the hne_b b, _FIO" 1. Fig.
4 is a transverse section on the line ce, Fig. 1.
Fig. 5 is a transverse section on the line d d,
Fig. 1. Fig. 6 is a transverse section on the
line e ¢, Fig. 1. Fig. 7 is a transverse section
on the line f f, Fig. 1. Fig. 8 isatransverse
section on the line ¢ ¢, Fig. 1; and Fig. 9 is
a longitudinal section illustrating a speecial
construction adopted in some cases.

Like reference characters indicate corre-
sponding parts in the different views, and so
far as possible I have used characters similar
to those in the drawings of my previous pat-
ent, above referred to, to indicate correspond-
ing parts of the tool.

The tool is adapted to be actuated by any
motive fluid under pressure; bt for purposes
of convenience I will assume it to be a steam-
actuated tool.

In the machine of my former patent the

valve was moved in each direction by full-pres-

(No model.)

sure steam acting on one end of the valve

" against pressure of expanded steam acting on

the opposite end of the valve, and the admis-
sion of steam to the front end of the eylinder
and rear end of the valve-chest was cut off
by the piston sufficiently ahead of the admis-
sion of steam to the rear end of the cylinder
and front end of the valve-chest to cause ex-
pausion in said front end of the cylinder and
in the rear end of the valve-chest sufficient
to permit of the movement of the valve.

In what is known as a ““tight hole”—that
is to say, one wherein the retractive power of
the piston is barely sufficient to overcome the
resistance in the hole and the weight to be
lifted—the piston would sometimes not aec-
quiresufficient momentum to carry it back far
enough after the admission of steam to the
front end of the cylinder had been cut off by
the piston to cause expansion in the front end
of the cylinder and rear end of the valve-chest
sufficient to permit movement of the valve,
and under these conditions steam would be ad-
mitted to the rear end of the cylinder through
the passage in the cylinder not controlled by
the valve, and as the valve had not yet been
moved - there was no exhaust from the front
end of the cylinder and the piston would come
to a standstill. In order to prevent the exist-

ence of such conditions in the present tool, -

Isupply the front end of the cylinder, through
the valve-chest, with steam taken directly
from the steam-inlet—that is to say, without
first passing through the eylinder—and I em-
ploy a valve having ends of different area,
so that the valve can be moved backwardly
by full pressure of steam acting upon its
larger forward end, opposed by the full pres-
sure -of ‘steam acting upon the smaller rear
end, whereby full pressure of steam can be
maintained in the front end of the cylinder
for effecting backward movement of the pis-
ton until the position of the valve has been
reversed. In an impact-tool such as a rock-
drill there are neither guides nor cross-heads
for keeping the piston in line with the cyl-
inder, and one of the principal difficulties in

maintaining the efficiency of a rock-drill is

due to this cause, for, owing to the seraping
action of the piston-rings carried by the rear
head of the piston, as well as of the rear head
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end, for a distance somewhat greater than the
length of the stroke, begins to enlarge from
the time the drill commences to work, and
this results in leakage of steam from the cen-
tral steam - chamber of the piston over the
rings or between their joints and thence past
the rear head of the piston and into the rear
end of the cylinder, with conseguent loss of
steam when said rear end of the cylinder is
open to the exhaust. In that class of tools
in which the central chamber of the piston
is an exhaust-chamber there is leakage in the
reversedirection. Becauseof the wear, more-
over, the cylinders must be frequently re-
newed, thus involving delay and expense.
In order to overcome this objection, I provide
the rear end of the cylinder with a removable
bushing and mount upon the rear head of
the piston a continuous packing-ring in which
said rear head of the piston fits snugly, but
which has no longitudinal movement in the
cylinder, being confined between a shoulder
in the latter and the forward end of the bush-
ing, but being so constructed as to have a
limited amount of lateral play, so that it can
be carried by the piston - head from side to
side as said piston plays laterally in the cyl-
inder, a steam -tight joint being formed be-
tween a face of this ring and an opposed face
of the eylinder or bushing and this joint be-
ing constaptly maintained by the steam-pres-
sure upon the ring, so as to prevent leakage
of steam past the joint.

By a “continuous” packing-ring is meant
one which is not split or formed in separable
segments, since the separation of such seg-
ments would permit leakage of steam, and
therefore defeat the purpose for which my
ring is used.

The eylinder 1 is of the usual construction
and receives the reciprocating piston, which
has a central groove ov chamber 2 and front
and rear heads 3 and 4, the front head hav-
ing one or more packing-rings 5, but the rear
head being without packing-rings. Therear
end of the cylinder is bored out to a greater
diameter than the front end, so as to form a
shoulder 50 at the junction of the two bores,
and to this enlarged rear bore of the cylinder
is fitted a bushing 51, countersunk at the
front end, and between the base of this coun-
tersunk portion of the bushing and the shoul-
der 50 is longitudinally confined a packing-
ring 52, which fits snugly to the rear head 4
of thepiston, but is less in external diameter
than theinternal diameter of the countersunk
portion of the bushing, so that it has a slight
amount of lateral play therein, and hence is
carried by the rear head of the piston in any
of the lateral movements of said head per-
mitted by the wear of said bushing.

The front end of the packing-ring 52 is pref-
erably beveled in order to facilitate the en-
trace of the rear head of the piston into the
same and so that the pressure of steam upon
the forward end of said ring may have a con-
stant tendency to press the rear face of the

700,081

same against the base of the countersunk por-
tion of the bushing 51, and thereby maintain
at all times at that point a steam-tight joint
to prevent the leakage of steam between the
ring and the bushing, the snug fit of the ring
to the rear head of the piston being relied
upon to prevent leakage of steam between
the two at all times when the rear end of the
eylinder is open to the exhaust.

The central grooved portion 2 of the piston
has ribs 55, which serve to support the ring
52 when the rear head 4 of the piston passes
rearwardly beyond the same, there being no
leakage of steam past the rear head at such
time becazuse the rear end of the cylinder
then contains steam under full pressure.

When the bushing 51 becomes so worn as
to be unserviceable, it can be readily removed
and anew bushing inserted in its place, there-
by saving much of the delay and expense usu-
ally involved in the replacing of the entire
¢ylinder when the same becomes worn.

By adapting the ring 52 to a countersink in
the forward end ot the bushing I prevent such
clamping of the ring between the bushing and
the shoulder 50 as wonld interfere with the
lateral movement of the ring; but the coun-
tersink may be disearded if by careful adjust-
ment of the bushing in the eylinder the same
result is attained.

The steam-inlet passage 6 terminatesin the
cylinder in a port 7, which is always in ecom-
munication with the central groove or cham-
ber 2 of the piston, so that steam under full
pressure is constantly maintained in this
chamber when the tool is in operation.

Above or at one side of the cylinder 1 is the
valve-chest 8, to which is adapted a valve
having a central flange 9, opposite heads 10
and 11, and two chambers or grooves 12 and
13, the opposite ends of the valve-chest hav-
ing bufler-plates 14,backed by rubber orother
springs, as usual. The chamber or groove
12 intervenes between the central flange 9 of
the valve and the forward head 10, and the
chamber or groove 13 intervenes between said
central piston 9 and the rear head 11. The
rear head 11 of the valve is of somewhat less
diameter than the intermediate piston 9 and
the forward head 10; but instead of con-
strueting the steam-chest with a reduced bore
at the rear end to suit the smaller diameter
of the head of the valve working therein I
use a reducing-bushing 53, because of greater
ease in construction and accuracy of aline-
ment for the snug fit required for the valve.

Communicating with the chamber within
the valve-chest are five ports 16, 17, 18, 19,
and 20. The port 16 constitutes vune termi-
nation of a passage 21; but said passage in-
stead of communicating with the interior of
the eylinder, as in the machine of my previous
patent, now communicates directly with the
steam-inlet passage 6. Ilence steam can en-
ter the valve-chest through the passage 21
without first entering the cylinder, steam un-
der pressure being therefore always main-
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tained within said passage 21, which is not
controlled in any way by the movement of the
piston. The port 17 constitutes the rear ter-
mination of a passage 23, which extends to the
front end of the cylinder and terminates
therein in a port 24. The port 18 is the ex-
haust - port and .communicates with an ex-
haust-passage leading to both sides of the
valve-chest, as before. The port 19 consti-
tutes the forward termination of a passage
25, which has its rear termination at a port
26 in the eylinder or rather in the bushing 51
thereof, and the port 20 constitutes the valve-
chest termination of a passage 27, which has
its other termination at a port 28 in the cyl-
inder.

A passage 29 has both its forward and rear
ports 30 and 31 in the cylinder-bushing 51,
and near the front end of :-the valve-chest is
a port 32, which communicates through a pas-
sage 33 with said passage 29, while near the
rear end of the valve-chest is a port 34, which
communicates with a passage 35, the latter
having two branches 36 and 37, which termi-
nate, respectively, in ports 38 and 39 in the
bore of the cylinder, the port 39 being some
distance in advance of the port 38.

The operation of the tool is as follows: Sup-
posing thatboth the piston and valveareatthe
forward termination of the stroke, as shownin
Figs. 2 and 3, the groove 12 of the valve con-
nects the ports 16 and 17, and the groove 13 of
the valve connects the ports 18 and 19. Hence
thereisafreeinletof steamtothe forward end
of the cylinder while the rear end of the cyl-
inder is open -to the exhanst. The forward
end of the valve-chest is also open to the ex-
haust through the passages 33 and 29.
rearend of the cylinder and the passage 25

.and the rear end of the valve-chest are opento

the live-steam pressure through the passage

35, which receives steam from the central

chamber 2-of the piston. Hence the valve is
firmly retained in the forward position shown.

-As the piston moves rearward its front head

closes the rear port 38-and at the same time
opens the forward port 39. Henece full-pres-
sure steam from -the front end of the cylin-
der enters the rear end of the valve-chest, so
as to retain the valve in its forward position
in said chest. Simultaneously with or, if de-
sired, either before or after this action the
rear head of the piston uncovers the port 28,
and thereby permits access of steam to the
passage 27; but as the port 20 of this passage
is. covered by the rear head 11 of the valve

this has no effect in changing-the position of
said valve. -Rearward ~m0vement of the pis-
ton continues until its rear head uncovers the
port 30, thereby admitting steam through the
passage 29 to the rear end of the cylinder, so
as to-act as:a cushion and prevent contact of
therear head of the piston with the rear head
of the.cylinder. - At-the same time steam is
admitted to the forward.end of the valve-
chest through the passage 33, and as the for-
ward’ head of the valve isof frreatel area than

The-

the rear head the prepondelance of pressure
exerted upon said forward head will force the
valve rearwardly in the valve-chest, so that

‘the forward groove 12 of the valve w1ll con-

nect the ports 17 and 18 and open the for-
ward end of the cylinder and rear end of the
valve-chest to the exhaust, the groove 13 of
the valve connecting the ports 19 and 20 and
opening the passage 25 to the steam from the
cylinder through the passage 27. The port
26 of the passage 25 was covered by the rear
head of the piston before the opening of the
port 80. Hence steam for cushioning the
rearward movement of the piston and for be-
ginning the forward movement of the same
is derived from the passage 29 until said p01t
26 is uncovered by the rear head of the pis-
ton in its forward movement, steam being
then admitted to the rear end of the cylinder
through passage 25 until the rear head of the
plston in its forward stroke closes the port
28, and thus cuts off the further flow of steam
from the passage 2 of the piston into the pas-
sage 27, At the same time or subsequently,
if desired, the port 39 is coverved and the port
38 is uncovered by the forward head of the
piston, ‘and full-pressure steam is thus ad-
mitted to the rear end of the valve-chest; but
as the area of the rear head 11 of the valve
is less than that of the forward head 10 the
valve will not-be moved forwardly until the
steam in the rear.end of the cylinder and
frontend of the valve-chest has expanded suf-
ficiently to reduce the pressure against the
forward head of the valve to such an extent
as to permit forward movement of said valve
by the full pressure of steam exerted-upon
the smaller rear head 11 and the additional
pressure due to the fact that the central pis-
ton 9 of the valve presents a greater area to
the steam in communication with the rear end
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of the cylinder through the passage 25 than

-is presented by the rear head 11 of the valve.

The combined forces tending to move the
valve: forward will not, however, start the
valveand cause it to ﬁmbh its movement until
the piston has completed its forward stroke
and the blow has been delivered, after whlch
the' operations dbove descubed will be re-
peated.

- With larger machines having a 10n0*e1

stroke and used for drilling deep holes in.

which the bit is more apt to bind I prefer to
employ the constructionshown.in Fig. 9. In
this ¢éase I use anindependent passage 60,with
two branch ports 61 and 62, opening into the
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cylinder for leading steam from the chamber -

2 of the piston and from the rear end of the
cylinder to the front end of the valve-chestiin
the same manner as steam is conveyed from
said chamber 2 and the front end of the eyl-

125

inder to the rear end of the valve-chest. The -

port 62 is covered and the port 61 is uncov-
ered by the piston onits tearward movement,
and steam is admitted to the frontend of the

valve-chest somewhat in advanee of ‘the un--
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steam to the rear end of the eylinder. IHence
if the piston should stop before the port 30
was uncovered steam would be admitted
through the valve-chest to the rear end of the
cylinder through port 28, passages 27 and 25,
and port 26, and the piston would be again
driven forward.

In some cases the admission of steam to the
rear end of the cylinder may be effected en-
tirely by means of the passage 29, controlled
by the piston, the passage 27 and the port 28
of the same being dispensed with, or the pas-
sage 29, with its ports 30 and 31, mightbe dis-
pensed with and reliance placed on passage
25. Insuch case the port 26 would have to be
placed at the rear end of cylinder in the lo-
eation now occupied by the port 31 for both
inlet'and exhaust. The construction shown,
however, is preferred.

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

1. Thecombination,in an impact-tool,of the
¢ylinder, the piston having a steam-supplying
groove,the valve-chest,the valve having heads
of different area, a steam-inlet uncontrolled
by the piston for admitting steam to the for-
ward end of the eylinder through the medium
of the valve, and a steam-inlet controlled by
the piston foradmitting steamn tothe rearend
of the eylinder, substantially as specified.

2. The combination,in an impaect-tool,of the
cylinder, the piston havingasteam-supplying
groove,the valve-chest,the valve having heads
of different area, a steam-inlet uncontrolled
by the piston for admitting steam to the for-
ward end of the cylinder through the medium
of the valve, and a steam-inlet controlled by
the piston for admitting steam to the rearend
of the cylinder through the medium of the
valve, substantially as specified.

3. Thecombination,in animpaet-tool,of the
cylinder, the piston having a steam-supplying
groove,the valve-chest,the valve having heads
of different area, a steam-inlet uncontrolled
by the piston for admitting steam to the for-
ward end of the cylinder through the medium
of the valve, a steam-inlet controlled by the
piston for admitting steam to the rear end of
the eylinder independently of the valve, and
a steam-inlet controlled by the piston for ad-
mitting steam to the rear'end of the cylinder
through the medium of the valve, substan-
tially as specified.

4. Thecombinationinanimpact-tool,of the
eylinder, the piston havingasteam-supplying
groove, the valve-chest, the valve having
heads of different area, and ports and pas-
sages whereby the rearward movementof the
valve is effected by full-pressure steam act-
ing upon its larger forward head against full-
pressure steam acting upon the smaller rear
head, and forward movement of the valve is
effected by full-pressure steam acting upon
said smaller rear head against expanded
steam acting upon the larger forward head,
substantially as specified.
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5. The combinationin an impact-tool, of the
cylinder, the piston having a steam-supply-
ing groove, the valve-chest, the valve having
heads of different area, ports and passages
whereby said valve controls admission of
steam to the front end of the cylinder and
exhaust of steam from both ends of the cyl-
inder, and other ports and passages whereby
the rearward movement of the valve is ef-
fected by full-pressure steam acting upon its
larger forward head against full-pressure
steam acting upon the smaller rear head, and
forward movement of the valve is effected by
full-pressure steam acting upon said smaller
rear head against expanded steam acting
upon the larger forward head, substantially
as specified.

6. The combination in animpact-tool, of the
cylinder, the piston havinga steam-supplying
groove, the valve-chest, the valve having
heads of- different area, ports and passages
whereby said valve controls admission of
steam to and exhaust of steam from each end
of the cylinder, and other ports and passages

whereby the rearward movement of the valve

is effected by full-pressuresteam acting upon
its larger forward head against fuli-pressure
steam acting upon the smaller rear head, and
forward movement of the valve is effected by
full-pressure steam acting upon said smaller
rear head against expanded steam acting
upon the larger forward head, substantially
as specified.

7. Thecombination in animpact-tool, of the
cylinder, the piston having a steam-supplying
groove, the valve-chest, the valve having cen-
tral piston and forward and rear heads, said
rear head being of less diameter than thecen-
tral piston and forward head, and ports and
passages whereby rearward movement of the
valve is effected by live-steam pressure act-
ing upon the forward head in opposition to
live-steam pressureacting upon therearhead,
and forward movement of the valve is ef-
fected by live-steam pressure acting upon the
rear head assisted by expanded pressure in
the chamber between the central piston and
rear head, and opposed by expanded pres-
sure acting upon the forward head, substan-
tially as specified.

8. Thecombinationinanimpact-tool, of the
eylinder, the piston having asteam-supplying
groove, the valve-chest, the valve having cen-
tral piston and forward and rear heads said
rear head being of less diameter than the
central piston and forward head, ports and
passages whereby said valve controls admis-
sion of steam to the forward end of the cyl-
inder, and exhaust of steam from both ends
of the eylinder, and other ports and passages
whereby rearward movement of the valve is
effected by live-steam pressure acting upon
the forward head in opposition to live-steam
pressure acting upon the rear head, and for-

vard movement of the valve is effected by
live-steam pressure acting upon the rear head
assisted by expanded pressure in the cham-
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ber between the central piston and rear head,
and opposed by expanded pressure acting
upon the forward head, substantially as speci-
fied.

9. Thecombinationin animpact-tool, of the
eylinder, the piston having a steam-supplying
groove, the valve-chest, the valve having cen-
tral piston and forward and rear heads said
rear head being of less diameter than the cen-
tral piston and forward head, ports and pas-
sages whereby said valve controls the admis-
sion of steam to and.exhaust of steam from
each end of the eylinder, and other ports and
passages whereby rearward movement of the
valve is effected by live-steam pressuare act-
ing upon the forward head in.opposition to
live-steam pressureacting upon therear head,
and forward movement of the valve is effect-
ed by live-steam pressure acting upon the
rear head assisted by expanded pressure in
the chamber between the central piston and
rear head, and opposed by expanded pres-
sure acting upon the forward head, substan-
tially as spemﬁed

10.. The combination in an impact-tool, of
the cylinder, the piston having a steam-sup-
plying groove, the;valv&chest, the valve hav-
ing a forward head of greater.area than the
rear head, ports and passages whereby said
valve controls admission of steam to and ex-
haust of steam from both ends of the cylin-
der, a steam-inlet to the rear end of the cyl-
inder.controlled by the piston.independently
of the valve, and ports and passages whereby
on the rearward movement of the piston
steam under full pressure is conveyed to the
forward end of the valve-chest from the cyl-
inder, before the uncovering of said direct
steam-passage; and on the forward movement
of the piston, steam under full pressure is
maintained in the rear end of the valve-chest,
after the cutting off of the inlet.of steam to
the rear end of the eylinder, substanhally as
specified.

11. The combination of the cylinder and
piston of an impact-tool, with a packing-ring
fitting. snugly upon said piston but free to

B

move laterally with the same in the cylinder,

said ring having a face bearing against a cor-
responding face in the cylinder, substantially
as specified.

12. The combinaticn of the eylinder and
piston of an impact-tool, with a packing-ring

fitting snugly upon said piston but free to

move laterally with the same in the cylinder,
said ring having a face bearing against a cor-

.responding face in the cylinder and having

its” opposite face beveled, substantially as
specified.

18. The combination in an impact-tool, of
the cylinder having an enlarged rear bore, a
bushing fitted to smd enlarved bore, a piston
wmkmv within said bushmv and having fit-
ted to it a packing-ring which is free to play
laterally to a limited extent within the cylin-
der and occupies a chamber between a shoul-
der in the cylinder and the bushing, substan-
tially as specified.

14. The combination in an impact-tool, of
the eylinder having an enlarged rear bore, a
bushing fitted to said enlarged bore and hav-
ing a countersunk forward end a piston work-
ing within said bushing, and a packing-ring
fitted to said piston and having a slight lat-
eral playin the countersunk bore of the bush-
ing, substantially as specified.

15. The combination in an impact- tool of
the eylinder, the piston having a rear head
and a groove in advance of the same, a pack-
ing-ring fitting upon said rear head of. the
piston and 'free to move laterally with the
same in the cylinder, but confined longitudi-
nally between shoulders in said cylinder, and
ribs on the grooved portion of the piston for
supporting sald ring when the piston-head
leaves the same, substa,ntlally as specified.

In testlmony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

THOMAS H. PHILLIPS.

Witnesses:
F..E BECHTOLD,
Jos, H. KLEIN.
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