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Be it known that I, Georer H. Griarax, a
citizen of the United States, residing at

" (Claremont, in. the county of Sullivan and

State of New Hampshire, have invented an
Improvement inzPneumatic Tools, of which

_the following description;in connection with

the accompanying drawings, 1s a specifica-
tion, like letters on the drawings represernt-
ing like parts. -

My invention relates to pneumatic tools,
consisting more particularly, though not ex-

clusively, in the provision of means for se-

curing the easy and quiet operation of the
tool while at the same time maintaining its
high efficiency. :

My invention will be best understood by
Leference to the following description when
taken in connection with the accompanying
Qustration of one specific embodiment
thereof, while its scope will be more par-
ticularly pointed outin the appended claims.

In the drawings Figure 1 is an elevation
in partial central section showing a hand
tool embodying one form of my invention;
Fig. 2 is a similar section, partly broken
away and on a larger scale, such section be-
ing taken in a different plane to show other
ports and passages; Fig. 3 is an enlarged
section of the cushioning plate and adjacent
ports; Fig. 4 shows in section a cushion
plate of a modified construction; and Fig.
5 shows still another modification.

Referring to the
bodiment of my invention there shown, 1
have selected for illustration a pneumatic
hammer drill of a type generally employed

for stone working, although it is to be un-.

derstood that my invention has application
to tools of different construction than the
one herein-shown and intended for use with
other motive fluids than air and for other
purposes than drilling.

" The illustrated -form of tool is provided -
with a cylinder 1, which latter 1s embraced
‘at its rear end by the head biock or casing

- 9, on which is mounted the handle 8 having

50

the grasping portion 4. In the forward end
of the-cylinder there is provided a chuck 5
tlivough which passes the shank or head of
the drill tool 8, the inner end thereof being
positioned to receive the blows of the ham-
mer-piston’7 which reciprocates within the

“ gylinder.

‘pressure chamber.

drawings and to the em- .

 The hammer piston is-actuated by pres-
sure fluid controlled by the pressure actu-
ated valve 8, which herein is of the general
type shown in the prior U. S. Patent No.

902,288 granted to me October, 27, 1908.-

The valve 8.is located in alinement with the
piston and at the rear thereof within a valve
chamber formed in the valve block 9, which
latter is seated in the casing 2. Between the
valve block and the cylinder there is pro-
vided a valveplate 10 and a second plate 11

to be more fully referred to. The general

operation of this type of valve is well un-
derstood. The pressure fluid is conducted
to the tool from any suitable source (not
shown) through the supply pipe 12 and
through any suitable throttling device (also
not shown) to the constant pressure cham-
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ber 13 at the rear of the valve block. The .

valve chamber at its rear end communicates
with the constant pressure chamber through
an opening 14 of reduced cross sectional

. area. and the valve has a contracted portion~

15 slidable in said opening and constantly
exposed to the working pressure fluid in the

constant pressure chamber. The valve block -

is provided with a constant pressure groove
16 to which the working pressure.is con-
stantly admitted through one or more lon-
gitudinal passages 17, the latter extending
from said groove rearwardly to the constant
In the rear position of
the valve, working pressure 1s conducted
from the pressure groove
end of the cylinder
wav of the circumferential valve greove 17

to the port

longitudinal port 19. On the other hand, in
the forward position of the valve, working
pressure fluid is conducted to the rear end
of the eylinder from the pressure groove 16

about the circumferential groove 17 on the

valve to the valve block groove 20 and

thence forward through the longitudinal’

passages 21. The latter are cut through the
valve block ¢ and the valve plate 10 and
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¢ 16 to the forward .
to return the piston by -

90

18 (Fig. 2) and thence to the
forward end of the cylinder through the
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enter a contracted chamber 22 formed at -

+the end of the cylinder chamber in the plate
11, entrance to said chamber being had
from said longitudinal passages through
one or more inclined admission ports 23.
Exhaust is effected from the rear of the cyl-
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inder, when the valve is in its rearward po-
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sition, through the said ports 23, longitudi-
nal passages 91, the valve-block groove 20,
the forward circumferential groove. 24 011

the valve and one or more tmnsverce ex-

haust ports 25 (I'ig. 2) which open laterally
from the valve. ch‘nnber into the annular
exhaust space 26, which latter is formed be-
tween the casing 2 and the valve block 9

From the forward end of the cvlinder ex-
haust takes place through the longitudinal
exhaust passage 27 (Fig. 1), w hich latter at
its rear end opens into “the aid annular ex-
haust space 26 and at its forward end into
the chamber 28 which surrounds the head
of the tool. The said chamber is connected
with the main cylinder chamber thiough an
opening 29 of reduced cross section, which

opening the forward contracted portmn 30

' ~of the piston hammer enters prior to strik-
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ing the tool. When, therefore, the piston
hammer is in its forward position, with the

* contracted portion 30 within the opening 29,

the forward end of the cylinder chamber
is cut off from the exhaust chamber 28. On
the rearward movement of the piston, how-

ever, as soon as the contracted portmn 302
‘has withdrawn from the opening
ward end of the piston is connected with -
the exhaust through the said chamber 28

29 the for-

and longitudinal passages 27. .
The valve is reciprocated by chﬁ'erentnl
pressure, beihg provided with means for in-

termittently applyving pressure fluid to the.

forward. or larger area of ihe valve to inter-
mittently lift 1t against the constant pres-
sure in the pressure chamber 13. To this

—end, the valve is constructed in the form of a

hollow shell, the interior of which is par-
tially filled by the pltg 31, the latter having
the groove or passage 32 (Iig. 2) formed in
its side. connectlno" with  the intermittent
p ssure passage 33.° The pressuré. passage
35 is connected with two ports 34 and 35
opening into the cylinder chamber at dif-

5 - ferent points lengthwise the samé, the port

- 34 being in subctantmllv the same plane as a
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second port 86, which latter is in constant
communication with the constant pressure
chamber 13 through the longitudinal pagsage
37 (see Fig. 1). When the piston moves
forward, the port 34 is connected with the
constant pressure port 36 by means of the

: 1educed portion 38 on the piston. and. the
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-alve is reversed by pressure admitted to the
large area thereof from the constant pressure
chamber. 011 the other hand, when the pis-
ton moves hnckward pressure fluid is ex-
hausted from the larger avea of the valve by
the piston uncovering the port 33 and con-
necting the latter to the exhaust through the
chamber 28 and exhaust passage 27. The
port 35 is preferably, though not necessarily,
so positioned that it is uncov eved at ahout
the same time. Through the reciprocation
of the valve and the transfer of pressure

1,148,310

fluid througl the described ports ‘md pas-
sages, the hammer piston is caused to move
reciprocatively within the c¢vlinder and de-

Tiver its blows against the head of the tool

with great m]ndlt\'. as will be well under-
stood:  Such reciprocations of the piston
and the valve, however, are usually accom-
panied by considerable vibration and much
effort is required to be expended by the op-
erator to withstand the shock and force of
these vibrations. I have found that, by

forming a cushioning chamber at the rear of

the cylinder clmmbel and so arranging the
piston that it acts to cut off such clnmber

from the admission port near the end of its

stroke and to form a cushion bv means of
the pressure fluid trapped.therein, much.of

the vibration veferred to can be elinminated.

while still- ‘maintaining a high working efli-
ciency for the tool. T)lO\'lded ‘the Val\e 1s
moved to admit working pressure fluid to
the said chamber before the latter is cut off

from the admission ports, so that, the piston .

acts to _compress live or working pressvre
fluid. In the construction shown i in Figs. 1,
and 3 such cushioning chamber is ]Jrov]ded
by interposing the cushlonmcr plate 11 with
its contracted chamber 2 2 between the valve
chamber and the valve plate 10 and provid-
ing upon the rear end of the piston the pro-
]ectmo member.38 of such a diameter that it

‘i capable of entering the chamber 22 near

the end of the rearward piston stroke and
cutting off communication between the same
and the space in the rear part-of the main
cylinder chamber which still remains be-
tween the i'ront walls of the cushion plate
and the main rear wall 39 of thie piston.

Referring to Fig. 2, it will be seen that the
ports arve so arranged that prior to the en-
trance of the contracted portion 38 into the
chamber 22 and the closing of communica-
tion between the cushioning portion 40 of
the cv]inder chamber and the admission
ports 23, the valve 8 has been thrown to-its
forward position to admit working pressure
to the.rear of the piston, so that live or

working pressure fluid as distinguished from

exhaust fluid is trapped in the cushioning
space. With live pressure fli'l trapped in
the cushion spaece 40, the piston is brought

verse movement, the work done in compress-

" ing the flud is restored to ti ie piston and the

]);()]e(.tlon 38 withdraws from the chamber
22 with the {lnid in the cushioning chamber
at substantially the working pressure. In
other words, by trapping \\'011\1110‘ pressure
fluid in the said cushioning space, there 1516
wasteful clearance space introduced in the
cvlinder, while, at the same time, the entire
rear working arvea of the plston, inclnding
the end of the projection 38, is at all times,
during the cushioning actlon, e\posed to at
least the full workmg pressure. It w111 be
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-seen that the passages 21 are so arranged

that after and during the formation of the
cushion they continue to admit the live pres-
sure fluid to the end pressure area of the pis-
ton presented by the projection 38 so that
the supply of pressure fluid to the piston or
to a pressure area thereof is uninterrupted
by the formation and continuation of the
cushion. ’ .

In Fig. 4, I have shown a construction

slightly modified over that shown in Fig. 3,

there being employed a cushioning plate 41
wherein the central chamber 42 which re-

-eeives the piston projection 38 is disconnect-

ed from the admission ports and itself forms
the cushioning chamber. The admission
ports 43 open directly from the longitudinal

passages 21 into the rear end of the cylinder, .

~so that the cushion is formed at the end of
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the projection 38 instead of against the main
area 39 of the piston. )
In Fig. 5, I have shown still another form

‘wherein the longitudinal passages 21 in the

valve plate 10 register with passages 44 in the
cushion plate 45, and the latter with other
passages 46 formed in the cylinder walls,
which passages enter the cylinder chamber
laterally at a point sufficiently forward from
the rear end of the chamber to permit the
piston to overrun the same and form 3z
‘cushion at the rear thereof. In each case it
is of course understood that a port arrange-
ment is adopted, as in Figs. 1 to 3, whereby

_the valve acts to admit working pressure to

the cushion chamber prior to the cutting off
of the same from the cylinder admission
ports. .

"In Fig. 1, I have shown in connection with

the exhaust ports an exhaust controlling’

valve. Such valve comprises a valve mem-
ber 47 controlled by the cock or handle 48
and adapted to vary the extent of the port
opening from the annular exhaust space 26
to the atmosphere, so that the exhaust may
be more or less throttled or entirely cut off
if desired. In connection with such exhaust
valve, the tool 6 is preferably provided with
an axial or other passage 49 leading from
the head end to the working edge of the
tool, so that the exhaust fluid can pass from
the chamber 28 té the cutting edge of the
tool, and thereby be employed for clearing
the cut of dust and cuttings. By closing the
exhaust valve 47 more or less, the amount of
exhaust fluid thus discharged through the
tool may be controlied. S

While I have shown and described one
‘specific form of my invention for purposes
of illustration, it is to be understood that the
same is not limited to the specific details
shown nor to the particular form or arrange-
ment of parts, but that extensive deviations
may be made from the described form with-
out departing from the spirit of my inven-
tin. -~ 7 -

8

Having thus described my invention, what
I claim is:

1. A pressure fluid tool comprising, in
combination, a cylinder, a piston working
therein, said cylinder having a cushioning
chamber at one end thereof to which work-
ing fluid is admitted by said valve through
a suitable admission port or ports, said pis-
ton being suitably arranged to cut off said
chamber from sald port near the end of its
normal stroke to provide a cushion through
the fluid trapped therein, and means to cause
said valve to admit working pressure fluid
prior and while said chamber is cut off,
thereby to cushion said piston against work-
ing pressure fluid. _

2. A pneumatic tool having a cylinder, a

hammer piston, a valve block with its valve

chamber.and a valve therein at the rear of
said cylinder and in alinement with said pis-

‘ton, a cushion plate between the valve block

and the end of the cylinder and presenting
a contracted opening, a projection of reduced
cross sectional area on the rear of the piston
adapted to enter said opening adjacent the
end of the normal stroke and close communi-
cation between the same and the main cylin-
der chamber, and means for moving the
valve to admit pressure fluid to said cylinder
end prior to the entrance of said projection
into said opening.

3. A pneumatic tool having a cylinder 1, a -

piston hammer 7, valve8, projection 38 of re-
duced cross sectional area, and cushion plate
11 with chamber 22 the valve moving means
acting to open the rear of the cylinder to
pressure fluid before and during the entrance

of the projection within the cushion cham-

ber.

4, A pneumatic tool having a cylinder, a
hammer piston, a valve at one end thereof,
and said piston having an end projection of
réduced cross sectional area and forming

two end pressure arveas for the piston, the

vear of the cylinder chamber presenting a
contracted opening into which the said pro-
jection is adapted to enter adjacent the end
of the normal stroke to close communication
between the same and the rear of the cylin-
der and forming thereby a cushion at the
rear of the cylinder, and means for moving
the valve to admit pressure fluid to the rear
end of the cylinder before the entrance of
the projection into the said opering to cause
the formation of the cushion on live pressure
fluid, the admission passage or passages en-
tering said contracted opening to continue
the admission of pressure fluid against the
end projection of the piston during the con-
tinuation of the said cushion.- '

5. A pneumatic tool having a cylinder, a
hammer piston, a valve at one end thereof
and said piston having an end projection of
reduced cross sectional area and forming two
end pressure avess for the piston, the rear
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hammer piston, a valve block

4

of the cylinder opening presenting a con-
tracted opening igto which the said projec-
tion is adapted to enter adjacent the end of
the normal stroke to close communication
between the same and the rear of the cylin-
der and forming thereby a cushion; means
for.moving the valve to admit pressure fluid

‘to said cylinder-end before the entrance of

the projection into the opening to cause the
formation of the cushion on live pressure
fluid, the admission passage or passages be-

ing so located as to continue the admission

of pressure fluid against one of said piston
areas during the continuation of the cushion.

6. A pneumatic tool having a cylinder, a.

hammer piston, a valve, said cylinder hav-

ing a cushioning chamber at one end there--

of to which working fluid is admitted by
gaid valve through a suitableadnission port
or ports, said hammer being suitably, formed
to cut off said chamber from said port ad-
jacent the end of its normal gtroke to pro-
vide a cushion through the fluid trapped
therein, and means to move said valve to

admit working pressure fluid prior to the .

cutting off of said chamber, thereby to

cushion the piston against working pressure
fluid, said piston being provided with a
_pressure arvea against which pressure fluid is
admitted during the continuation of the

cushien. .. : : :

7. A pneumatic tool having a cylinder, a
with a
chamber and valve therein at the rear of
said evlinder and in alinement with said

piston. a grasping handle at the rear of said’

valve block, said ceylinder having a cushion-
inx chamber at one end thereof to which
weking fluid is admitted by said valve
thr mugh a suitable admission port; said
hanymer
said chamber from-said port adjacent the
end of its normal stroke to provide a cushion
through the fuid trapped  therein, and
means to move said valve to admit working
pressure fluid. prior to 'the cutting off of
said chamber, thereby to cushion the piston

against working pressure fluid, said piston

being provided with a pressure area against
which pressure fluid is admitted during the
continuation of the cushion. -~

8. A pneumatic tool having w cylinder,
a hammer piston. a valve bloek with its

valve chamber and a vaive therein at the
vear of said evlinder and in alineient with
said piston, means presenting an axial con-
tracted opening at the rear end of the eyl-
inder. said valve block having o constant
pressuve space and o passage or passages
controlled by said valve leading from said
constant- pressure =pace Interally of said
valve, and said means having a passage ov
passages Teading from the valve block pas-
sage inward and communicating *ith the
rear end of said cylinder, a projection of re-

valve.

being suitably -formed to cut off |

1,148,310

duced cross sectional avea on the rear of the’

‘piston adapted to enter said opening and

close communication between the same and
the main cylinder chamber, and means for
moving the valve to admit pressure fluid
from said pressure space about the sides of
said valve through said passages to said
cylinder end prior to the entrance of said
projection into said opening. '

- 9. A preumatic tool having a cylinder, a
hammer piston, a valve block with its valve
chamber and a valve therein at the rear of
said evlinder and in alinement with said pis-
ton, fneans presenting an axial contracted
opening at the rear end of said eyvlinder,

-said valve Dlock having a constant pressure

groove and a passage or passages controlled
by said.valve f-ading from said groove Iat-
erally -of said valve and communicating’
with the veai- end of said eyvlinder. a pro-
jection of reduced cross sectional area on
the rear of the piston adapted to enter said
opening and close communication between
the same and the main evlinder chamber,
and merns for moving the valve to admit
presst. ¢ iluid from said pressure groove
thirongh said passage, to said cylinder end
prior to the entrance of said projection into
said opening: o

10. A pneumatic tool having a exlinder. a
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Lammer piston. a valve block with its valve™

chamber and a valve therein at the rear of
said evlinder and in alinement with shid
piston, means presenting a contracted open-
ing at the rvear end of said evlinder. said
salve block and said means having a pas-
sage or passages controlled by said valve
leading from a presture space at the reav
of said valve Interally-of said valve'into-
commumication with the rear end of said
evlinder, a projection of reduced cross see-
tional avea on the rear of the piston adapted-
to enter said opening and close commmunica-
tion between the same and the main eyl-
inder chamber. and means for moving the
valve to admit pressure fluid from said pres-
sure space through said paszage to said eyl
inder end prior to the entrance of said pro-
jection into said opening. ‘
11.. A pressure fluid engine comprising.
in combination. a evlinder. a4 piston working

therein, a valve. said piston having an end

projection of reduced cross-sectional “area
and forming two end pressure areas for the

piston. the vear of the eylinder, chamber

presenting a contracted opening into_which:
said projection is adapted to enter adjacent
the end of the normal stroke to closé com-
munication between the same and the rear
of the evlinder and forming thereby a
cushiion at the rear of the evlinder. and
mieans for moving the valve to admit pres-
sure fuid to the rear end of the-cylinder be-
fore the entrance of the projection into the

said opening to cause the formation of the -
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cushion on live pressure fluid, the admis-
slon passage or passages entering said con-

tracted opening to continue the admission
- of pressure fluid against the end projection

of the piston during the continuation of

said cushion. -

12. A pressure fluid engine comprising, in
combination, a cylinder, a piston working

- ‘therein, a valve, said piston having an end

10

projection of reduced: cross-sectional area

. and forming two end pressure areas for the

15

piston, the rear of the cylinder opening pre-
senting a contracted opening into which the

" said projection is adapted to enter adjacent

the end. of the normal stroke to-close com-
munication between the same and the rear

- of the cylinder and- forming thereby a

20
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30

cushion, means for moving the valve to ad-
mit pressure fluid to said cylinder end be-

fore the entrance of the projection into the .
“opening to cause the formation of the cush-

ion on live pressure fluid, the admission
passage or passages being so located-as to
continue the admission of pressure fluid

against one of said piston areas during the

‘continuation of the cushion. - :

13. A pressure fluid engine comprising,
in combination, a cylinder, a piston working
therein, a valve, said cylinder having a cush-
ioning chamber at one end thereof to which
working fluid is admitted by said valve,

through a suitable port or ports, said piston .

being suitably arranged to cut off said cham-
ber from said port adjacent the end .of its

normal stroke to provide a cushion through .

the fluid trapped therein, and means to
move said valve to admit working pressure
fluid prior to the cutting off of said chamber
thereby to cushion the piston against work-

ing pressure fluid, said piston being. pro- .

- vided with a pressure-area against which

pressure fluid is admitted during the con-

. tinuation of the cushion:
14. A pressure fluid tool comprising, in

combination, a cylinder, a piston working -

therein, a valve block with a valve chamber
and valve therein, said cylinder having a
cushioning chamber at one end thereof to

which working fluid is admitted by said-

valve through a suitable admission port,
said piston being suitably arranged to cut
off said chamber from said port adjacent

_the end. of its normal stroke to provide a

cushion through the fluid trapped therein,
and ‘means to move said valve to admit
working pressure fluid prior to the cutting
off of said chamber, thereby to cushion the
piston against working pressure fluid, said
piston being provided with a pressure area

against which pressure fluid is admitted
- during the continuation of the cushion.

In testimony whereof, I have signed my
name to this specification, in the presence of
two subscribing witnesses. = - ,
- .GEORGE H. GILMAN.
Witnesses: :
' E. J. BoucaaArp,

L. W. Harw. .
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