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To all @vhéyyz ‘it‘may coNcern: S
Be.it known that I, Georee H. Giran,

. citizen of the United States, residing at

..Claremont, in the. county of Sullivan and

. State of New Hampshire, haye invented an
Tmprovement . in Fluid - Pressure - Actuated

" 'Tools, of swhich the following description,

15

“in- connection with the accompanying draw-.
“ings, is a’specification, like . létters on the

drawings representing like parts. - -

My invention - relates to fluid pressure-
actuated tools and more -particularly to the
valve mechanism for controlling the admis-
sion of the motivefluid to and exhaust: from
the eylindetr.: . ' .o

My invention will be best understood by

 yeference to: the following description when

. gaken in connection with the accompanying

~jllustration: ‘of ‘one specific embodiment

thereof, while its scope will be more. par-

- ticularly pointed out in the appended claims.

. Tn the drawings: Figure 1 is a central,

" longitudinal section, partially broken away,

30

-of illustration _ :
“bodiment of my invention, the same -com-

35

- taken through
.of a pressure fluid- percussive tool embody-

the cylinder and valve bleck,

ing one: form of my invention; Fig. 215 a

similar view showing the valve and the pis-

. ton hammer in a different relation; and Fig.
. 8 is a detail in -se:ctional-rplan on the line

3-8 in Fig. 2. Ca o
Referring to the drawings, for. the sake
I have there shown one em-

prising & pneamatic hamuier drill.-- The lat-
ter has the cylinder. 1, the forward portion

of -which is shown broken away: .The ¢cyl-.

. inder - chamber 2 contains a. reciprocating

_piston: 3y _

. blow against any
40

-4, which herein 1s ‘interposed: between. the

which is adapted to_ deliver its
suitable- receiving mem-
ber, such, for example, as the impact block

. head of -the piston and the drill or other
~ tool carried, as-usual, in the, forward end. of

45

the cylinder, but not ‘herein shown.:

The movements, of ‘the piston are con-’
trolled by a controlling valve 5, herein in the

. form of a hollow eylindrical shell located.in

2 valve chamber at the rear of the cylinder’

. chamber but in line therewith, such ¥alve

50

.chamber. b_eing,provide_d herein by ‘a two-

.13, of which there may be

-freely to the _ :
| to the rear of the cylinder chamber to'drive 89
the piston forward. v

- pal'w't‘x'.ralve, bléek,,vcomposed ;)f;/tiié forward

- section 6 and.the rear section 7. Both sec-

tions. of the valve block are seated ‘within
the walls of a suitable easing 8 which pro-

jects from the head block 9, the rear por- 55

tion of .the-latter being broken awsy. . The.

“head block.is provided with a supply cham- -

ber 10 for the motive fluid, to which the lat--
ter is constantly admitted from any stitable..
source of supply ‘through -the supply: pas- 60

.sage 11. .

or. the admission’ of'f_mot_iv'ev fiuid to. the

rear of the ‘cylinder -chamber, sthe . valve

chamber is provided with an-annular ad-.:

| mission groove-12, which has constant com- &5

munication -with the supply chamber. 10 . -
through the rearwardly extending passages
provided any -

suitable or desired number. - When -in. its.

rearward position (see Fig. 2), the.rear end 70

of the valve enters that portion of the valve | °
chamber behind the admission -groove 12, \
thereby. cuttirig off the jnterior of the valve

and the rear of the cylinder chamber: from

the motive fluid. - In theforward position of 75

the valve, however (see Hig-1), the interior

of the valve is opened fiweely ‘to the admis-

sion groove 12 so that the motive fluid flows
interior of the valve and thence .

The forward end of the éjiiiider chamber

is supplied with motive fluid-when the valve
is at its rearward. position (see Fig. 2) by -

means of the refurn pressure. passage 14,.85
which' extends longitudinally through the.

walls of the cylinder and. opens. into the
.cylinder chamber through the ‘port 15. At -
_its rear end such passage extends through;x

the valve block. section. 6 and terminates 1n: 99
a lateral port 16 opening into an anpular
-valve block groove 17.
‘position: of the valve:the groove 17 is; con-
nected with the motive

“In the rearward

flnid by means of ;
the circumferential valve groove 18, the ad-*9s
mission groove. 12 being cut away abi10
(see Figs. 2 and 3) immediately below/ one
or more of the admission passages 18, 50 as

- to give a sufficiently {ree admission of motive. .
fluid. to the:groove

17 by way.of the valve 1ge
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groove 18 to return the piston hammer.
From the groove 17 the motive fluid passes
through the port 16, passage 14 and port
15 to the forward end of the cylinder.

To exhaust the motive fluid from the rear
of the cylinder chamber, lateral exhaust pas-
sages 20 are provided in the valve block,
which passages open into the valve chamber
at the annular groove or enlargement 21,
which latter forms an annular chamler to
receive the circumferential enlargement 22
near the forward end of the valve. These
lateral exhaust ports communicate with the
longitudinal exhaust ports 23 extending
through the valve block, the longitudinal
ports at their rear communicating with the
permanently open exhaust ports 24 formed
in the head block. When the valve is in its
rearward position (Fig. 2), the prolonged
portion 25 of the valve which extends be-
yond the circumferential enlargement 22,
lifts from its seat sufficiently to open the
réar of the cylinder chamber to the bottom
of the valve block chamber 21, thus placing
the rear of the cylinder chamber in com-
munication with the exhaust ports 20. As
shown in the :drawings, the ports 20 are only
partially uncovered by the valve when in
this position, but such ports may be, and
preferably are, of an elongated cross-section,
as shown in dotted lines in Fig. 2, so that,
by suitably proportioning such ports, the
cxhgust from the rear of the cylinder cham-
ber’may be made as free or restricted as
desired. v

" To exhaust motive fluid from the forward
end of the cylinder chamber, the latter is
provided with one or more (herein two) ex-
haust ports 26, adapted to be uncovered by
the piston before the completion of the reai-
ward movement thereof, such ports being
connected with the longitudinal exhaust
passages 27 and thereby with the atmosphere
through the permanently cpen exhaust pas-
sages 23 and 24. In addition to this, the
forward end of the cylinder is maintained

open for the exhaust of motive fluid during

the forward movement of the piston, and
after the closure of the exhaust ports 26,
through the return port 14, the latter being
there connected through the valve chamber
when the valve is positioned as shown in
fig. 1, with the valve groove 18, the ex-

. haust chamber 21 and the exhaust ports 20.

85

. 6d

Referring now more particularly to the
provision for moving the valve to reverse

the pisten, the rear end portion 28 of the:

valve is of slightly reduced diameter, having
a sliding fit in the corresponding reduced
portion of the valve chamber beyond the ad-
mission groove 12. This forms a small cir-
enmferential shoulder 29 which constitutes
a small pressure area constantly exposed to
the motive fluid in the admission groove 12.
On the other hand, the lower face of the

1,005,848

circumferential enlargement 22 constitutes

an. opposing differential pressure area of
relatively greater proportions. ‘
When the valve is in its forward posi-
tion (shown in Fig. 1) the valve is main-
tained in such position during the forward
movement of the piston by the pressure on
the small area 29 augmented by the pressure
on the rear end area of the valve, there be-
ing then no substantial pressure against the
larger opposing pressure area in the lower
end of the chamber 21. To insure the ab-
sence of substantial pressure against this
larger area there may be, and preferably
are, provided one or more release ports 30
(herein two in number) connecting the lower
end of such chamber with the exhaust pas-
sage or passages 23, these serving to exhaust
any pressure fluid trapped in the bottom of
said chamber or entering thereinto by leak-
age from the cylinder chamber. Means are
provided, however, whereby the piston dur-
ing its forward moyement is adapted to ad-
mit pressure fluid to the large opposing pres-
sure area to lift the valve to the position
shown in Fig. 2 and thereby reverse its
own movement. To this end a port 31 is
provided which is adapted to be uncovered
by the vpiston to the motive fluid at the rear
thereof, such port conducting the motive
fluid through the rearwardly extending pas-
sage 32 to the bottom of the chamber 21

and against the large opposing pressure arvea.

formed on the under face of the.circumfer-
ential enlargement 22. The port 81 may be

70

75

80

85

90
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located at any suitable point, but prefer- -

ably so that it is uncovered just prior to
the striking of the blow. When uncovered,
the pressure upon the large opposing differ-
ential area exceeds that on the small pres-
sure area 29 and the end area of the valve,
and quickly reverses the valve, lifting to the
position shown in Fig. 2. As above de-
scribed, this admits motive Auid to the for-
ward end of the cylinder chamber and opens
the rear end thereof to the exhaust, so that
the piston, having delivered its blow, moves
back on its return stroke.

The piston carries projecting from its rear
end a plug portion 33 which, in the illus-
trated embodiment of my invention, is of
lesser diameter than the piston itself. This
plug portion is adapted to project out of
and beyond the piston or cylinder chamber
in the rearward position of the valve, and

~through an aperture 34 in the valve block

in which it preferably has a sliding fit, and
which constitutes a port leading from the
valve chamber to the piston chamber. The
valve having been reversed, the piston dur-
ing its refurn movement expels the motive

 finid at the rear of the cylinder chamber

through the exhaust chamber 21 and the ex-
haust ports 20. During this movement of

the piston, the slight pressure maintained by
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'tﬁe'diséhifgiﬂg exhaust fluid in the exhaust |
chamber 21 and against the large opposing’

pressure area at the bottom of the circum-
ferential enlargement 22 predominates over
the constant pressure acting against the

small pressure area 29, and is sufficient to |

maintain the valve reversed in the position
shown in Fig. 2, to which position, as above
described, it has been thrown by motive
fluid - admitted by the piston through the

© gpassage 32,  This condition continues and

i

the valve is held reversed by the action of
e exhaust pressure preferably after the

“pleig portion 33 enters the aperture 34 and so.
¥ng as there is any substantial pressure ex- |

~ érted by the remaining exhaust fluid.- When

the piston, however, reacnes some such posi-
tion _ss is represented in Fig. 1 (the valve
stilt being in the position shown in Fig. 2),
a fluid cushion is formed between the end
of the piston 8 and the opposing face of the

~valve block section 6 by reason of the clo-

sure of the aperture 34 by the plug 33. This
brings the piston to rest and prevents it

“from striking the valvé block should the
-valve fail to reverse. About the same time,

however, the remainant motive fluid, having
been substantially expelled, the pressure of

‘the. discharging exhaust against the larger
‘pressure area of the valve is reduced to
such a low point that the valve is quickly re-’

versed by the superior pressure-against the
small pressure area 29. = As above described,

* this admits live pressure fluid from the ad-

35

40

ward.- At the same time the forward end of

-the piston chambér which has been  pre-

viously opened to the exhaust by the un-
covering of the exhaust ports 26, is also
opened to. the exhaust through the valve

‘chamber by way of the return port 14, this

" condition holding until the valve is again re-

45

versed. . The valve, when reversed, 1s held
securely in its forward position, since the

release ports: 30 relieve the larger pressure.
.area of the pressure of any accumulated mo-
* tive fluid. : '

“While the length
portion 33 might be reduced so as not to

“project within the valve in the rearmost po-

. sition ‘of the piston, herein, for the sake of

55

60

reducing; the clearance. within the valve

. cHamber, it is somewhat prolonged, as shown.
in the drawings, so that it not only passes

through and closes the port-like aperture 34,
but also enters part way into the valve
itself. ~The interlor diameter. of the valve,

however. is made slightly’ greater than the |
] I claim is: ..

exterior diameter of ‘the plug, so that a

small clearance space remains between the !
valve and the entering portion of the plug..¥
This permits the motive fluid trapped. with- 3 \
its length and separated from each other by

in the valve chamber to .e#cape back and
about the sides of the plug to the exhaust

chamber 21 when the plug entérs the valve.

It will be observed
‘located in a separate chamber behind the -
mission groove 12, driving the piston for-|.

Such escape, moréover, may -be facilitated,

. if desired, by any suitable formation of the

plug, such, for example, as the provision of

one or more longitudinal grooves 35 cut

part way on the surface of the plug, -
The described form of valve being very

near the close of the rearward piston move-

40

| delicately  balanced, acts quickly to reverse .

ment so that very high speed and a very -

| powerful blow .can be secured through its

employment. Moreover, the clearance n the
cylinder and valve chamber being reduced to

It may be. observed that the préssure ex-

' a-minimum, a very high efliciency can be
i obtained. B L ,
. : Lhe press 80
 erted by the escuping -exhaust against the--

larger pressure area can be varied, and the

- action of the vilve thereby varied within

wide limits, through increasing or decreas-

' ing the available cross-sectional area of the
‘exhaust ports opened to the exhaust cham-
{ ber 21 on the backward movement of the
' valve by the circumferential ‘enlargement

922, ‘That is to say, by increasing the area or
the number of . the exhaust ports 20, or by

ing, when the valve is moved to the position
shown in Fig. 2, the valve-lifting pressure,

85

90

 increasing the extent of exhaust port open-

due to the exhaust, is diminished. Con- -

‘versely, by decreasing the area or number of

such ports, the valve-lifting pressure is in-
creased and prolenged. ‘

piston chamber ‘and between the latter and

- the head block, it is not necessary for the
| operation of the tool that any part of the
' piston enter the valve. Herein the plug 33

carried by the piston is caused to enter the

| valve chamber to reduce the clearance there-

in, but such is not essential. The clearance
within the valve chamber might be reduced

' by making the valve solid except for a cen-

tral axial admission passage through the
same, or with a valve proportioned as shown,
a stationary plug might be employed pro-

‘ 1 jecting forwardly within the valve from the .
of the projecting plug :

valve block section 7. .

‘While T have herein.shown and described
for purpeses of illistration one specific form
of my invention, it is to be understood that
wide deviations may be made from the me-
chanical construction herein shown, the

95

that the valve, being A

1oo

110

form and relative arrangements of the parts

and the application or use herein made of

spirit of the same. - o
Having thus described my invention, what

1. A pressure fluid percussive tool having

‘a piston hammer, a valve having two ‘pres-

sure areas at diffevent points, respectively, in

a cylindrical surface, means fitting said cy--

 lindrieal surface in one position of the valye;

120

“the invention, without departing from the .

125
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means to causé said valve to be moved into
another position by motive fluid acting
against one of said pressure areas, and
means to cause the valve to be held, when so
mioved, by the pressure of the discharged ex-
Laust acting against both of said areas.

2. A pressure fluid percussive tool having
a piston hammer, an annular valve, means
t5 cause said valve to he moved in opposite
directions by pressure fluid, means for clos-
ing the rear end of sald valve in its rear-
most position, a release port and means for
ausing said valve to be held in its rearmost
position by the pressure of the exhaust fluid
escaping from the interior of said valve ra-
dially cutward across the forward end. of
the valve to said release port.

3. A pressure fluid percussive tool having

a piston hammer provided with a plug por-
tien, a piston chamber, an annular valve, a
valve chamber located at the rear of the cyl-
inder chamber, an axially arranged port
connecting the valve chamber and piston
chamber into which port the plug portion is
adapted to enter, means for admitting pres-
sure fluid to the renr end of the plug por-

" tion and to the rear end of the piston cham-

80

85

40

45

50

58

60

6b

ber through the hollow interior of the valve,
and means fur exhausting pressure fluid
from the rear of the piston about the for-
ward end of the valve,

4. A presgure fluid percussive tosl having
a piston hamier provided with a - rear-
wardly projecting plug portion, an annular
valve, said toc]l having means including ex-
haust ports adjacent thie forward end of the
valve for releasing the. exhaust fluid from
the rear end of the cvlinder chamber ra-
dially outward about and across the forward
end of the vaive. the interior of the valve

Cbeing fermed. to permit the escape of ex-

haust fluid radially ontward to said exhaust
ports frem the interior of the valve.

S0 A pressure fluld percussive tool having
a eylinder chamber, a pisten hammnmer pro-
vided with 2 rearwardly projecting plog
portion, a valve located behind said evlinder
chamber. a port. connecting the valve chamn-
ber and evlinder chamber, through which
port said projecting plug portion, passes on
rearward movement of the piston. said plug
portien being also extended to enter thé
valve, the Interior of said valve and said
plug portion beine formed to permit the es-
cape of exhanst fluid from the rear inner end
of the valve ahout the forward end thereof,
while alse formed closely to fit said port to
nrovide for the formation of a fluid cushion
at the rear of the piston.
6. A pressure fluld percussive teol having
a piston hammer and an annular valve at the

“rear thereof: a projecting plug porticn of the
hamner adapted to enter the valve and form.
dng with said valve a passage permitting |
the cacape of exhaust motive fluid from one |

1,005,848

end thereof to the other; means to move said
valve in one direction by constantly acting
pressurd against an area thereof; means tc
move said valve in the opposite direction b:
pressure intermittently admitted to a larger
pressure area {hereof; and means to hold the
valve in said last named position by the ac-
tien of the escaping exhaust.

7. A pressure fluid percussive tool having
a piston hammer and an annular valve,
means for clusing the rear end of said valve
in its rearmost position, means including an
exhaust port for releasing the exhaust fluid
from the interior of said valve radially out-

‘ward across one end of the valve to said re-

lease port thereby to hold said valve in
position to permit such release of the ex-
haust fluidi-and means to move said valyv: to
a reverse positipn solely by constantly act-
ing pressure fluid acting against a pressure
area of the valve,

8. A pressure fluid percussive tool having
a piston hanmmer. a piston chamber, an an-
nular controlling valve open at both ends lo-
ated at the rear of, and 1 line with the pis-
ton chamber, said valve being interiorly
open for the passage of fluid therethrough
from one end thereof to the other, means for
admitting live pressure fluid through the said
valve to "drive said piston forward, and
means for holding the valve in one pesition
by motive fluid and in the opposite position
by exhaust fluid.

9. A pressure fluid percussive tool having
a piston chamber, an annular valve which
comniunicates interiorly at one end with the
piston chamber, an admission space at the
opposite end of the valve, an exhaust space
exteriorly of the valve at its first mentioned
end, said valve wheu in one position con-

‘necting the piston chamber with the aduis-

sion =pace about the end of the valve and
through its hellow interior, and when in the
reverse position connecting the piston cham-
ber with the exhaust space about the oppo-
site end of the valve. 1 pressure area at the
admission end of the valve being constantly
exposed to motive fluid and a larger pres-
sure area al the exhaust end of the valve
exposed to the exbaust fluid and serving to
hold the valve epen during exhaust.

10. A pressure fluid percussive tool hav-
ing a piston chamber, an annular valve
which communicates interiorly at one end
with the piston chamber, an admission space
at the opposite end of the valve. an exhaust
space exteriorly of the valve at its first men-
tioned end. said valve when in @ne position
connecting the piston chamber with the ad-
missien space about the end of the vaive and
through its hollow interior. and when in the
reverse po-ition connecting the piston chan-
ber with the exlianst space abeut the appe-
site end of the valveo a pressize area af e
adinssion end of the valve being constanly

70
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~exposed to metive. fluid and a larger pres-

sure-area at the exhaust-end of the valve ex-
posed to the exhaust fluid. and serving to
hold the valve open during exiaust. a pis-

5 ton and a part carried by the end of the pis--
ton adapted to enter the valve on movement-
of the piston-in one direction and substan-

tially fill the interior thereof.- - * .

Y

ortion, a piston chamber, an annular valve,
4 valve chamber located at the rear of the

adapted to enter and have a sliding fit,means
for admitting pressure fluid to the rear end
of thé pistonchamber through the hollow

* interior of the valve, and means for ex-
10 hausting pressure fluid from the rear of the
piston about the forward end of the valve.
.12, A pressure fluid percussive tool hav-
ing a cylinder chamber, a piston' hammer
provided-with a rearwardly projecting plug

5. portion, a valve located behind said eylin-
der chamber, a port, connecting the valve:
chamber- and ~ cvlinder chamber, through

which port said projecting plug portion

- passes on rearward movement of the piston,

30 the interior of said valve and said plug por-

tion being formed to permit the escape of

exhandt fluid from the rear inner end of the

" yvalve about the. forward end thereof, while

- also formed closely. to fit said port-to pro-

35 vide for the formation of a fluid cushion at
the rear of the piston.

13. A pressure fluid percussive tool hav--

‘ing a piston hammer provided with a plug
_portion, an annular valve at the rear of the

40, piston hammer; said tool having a piston
- chanmber and a port forming a communica- |

tion between the piston: chamber and the
“interior of the valve, into’ which port the
plug portion is adapted to enter and closely
fit; means to move said valve in one direc-
tion by constantly acting pressure against
- an area thereof; means to move said valve

in the opposite direction by. pressure inter-

mittently admitted to a larger pressure area

50. thereot: and means to hold the valve in the"

last named position by the action of the
escaping exhaust. = :

14 A pressure fluid percussive tool hav-
ing a piston hammer, an annular valve hav-
ing a pressure area, a piston, chamber hav-
ing communication with the interior of the
“valve, means to move the valve in a direction
opposite to the piston by motive fluid pass-
ing through the valve into the piston cham-

56

60 ber and thence to said pressure area of the
valve, and means to hold the valve, when-

so moved. by the pressure of the exhausting
Huid flowing across and acting against said
. plessure area. o S
86 * 15- A pressure fluid percussive tool hav-

11. A pressure fluid percussive tool hav-
ng a piston hammer provided with a plug

‘sure ‘area at the exhaust end of the ~valve :

8

ing a piston chamber, an -annular valve
which: communicates interiorly at its for-
ward end with the piston chamber, an' ad-
mission space at the rear end of the valve
adapted to communicate with the piston ‘7o
chamber through the interior of the valve, -
an' exhaust space exteriorly’ of the valve at -
its forward énd, sald valve when in its fore- .
most position connecting the piston cham-
ber with the admission space about the rear g5
end of the valve and through its hollow in-

a v ) r ‘terior, and when in the reverse position con-
.rcylifider chamber, an axially arranged port |

.connecting the valve chamber and pi 4
5 chamber into which port the plug-portion is.

necting the piston chamber with the exhaust
space about the opposite end of the valve,

‘a pressure area at the admission end of the go’

valve: being constantly exposed to motive
fluid and a larger pressure area at the ex- .:

‘haust  end” of the valve exposed to the ex- -

haust fluid and serving to hold the valve. .
open during the exhaust. .- 2.8
~16.- A pressure fluid percussive tool hav-
ing a piston chamber, an annular valve
which communicates interiorly at one end -

wwith the piston chamber; an admission space

at the opposite end of the valve, an exhaust
space exteriorly of the valve at its opposite
end, said valve when in one position con-
necting the piston chamber with the admis-
sion space abotit the end of the valve and
through its hollow interior, and when in the g
réverse position connecting the piston cham--

90

L

‘ber with the exhaust space about the oppo- .-

éite end of the valve, a pressure-area at the
admission end of the valve being constantly - =
exposed to motive fluid and a larger pres- 100

exposed to the exhaust fluid and serving to

- liold the valve open during exhaust, and a

piston hammer arranged to reciprocate
within said piston chamber. ’
17. A pressure fluid percussive tool hav-
ing a piston chamber, an. annular valve.
which. communicates interiorly at its for- -

106

“ward end with the piston chamber, an ad-

mission space constantly ‘open to motive ‘116
fluid at the opposite end of-the valve, an - .-
exhaust space exteriorly of the valve at ifs.
forward end, said valve when in one posi-

tion conmecting the piston chamber with the. .
admission space about the forward end of 115
the valve and through its hollow interior,
and when in the reverse position connecting

the. piston  chamber with the exhaust space

about the opposite end of the valve, a pres-

sure area at the admission end of the valve 120
being constantly exposed to motive fluid -
and a larger pressure area at the-exhaust end
of the valve exposed to the exhaust fluid and-
serving to hold the valve open during ex-
ciprocate within said piston chamber.

18. A pressure: fluid percussive tool hav-
ing: a cylinder chamber, a piston hammer
provided with a rearwardly projecting plug

"haust. and a piston hammer arranged to re- 1256

_portion. and a hollow valve located behind 130 -
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said cylinder chamber, a port connecting the In testimony whereof, T have signed my
-valve chamber - and cylinder chamber, | name to this specification, in the presence of ¢

through which port said projecting plug | two subscribing witnesses. -

portion passes into said valve on rearward

5 movement of the piston, said plug portion GEORGE H. GILMAN.
being formed closely to fit said port to pro- Witnesses:
vide for the formation of a fluid cushion at E. J. BrucHarD,

the rear of the piston. S. T. CEANDLER.



