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7o all whom it may concern:

Be it known that I, Bexsamix BrazeLie,
a citizen of the United States, and a resi-
dent of the city of St. Louis and State of

- Missouri, have invented a new and useful

Improvement in Pneumatic 1'ools, of which
the following is a specification.

This invention relates to power actuated
portable impact tools, such as rock drills,
chipping and calking hammers, and the
like, in which the shank of the tool is sup-

orted in the end of an engine cylinder and
1s struck repeated blows by a free piston, or
hammer, therein, the reciprocation of the
bammer in the cylinder being caused by
fluid pressure which is usually supplied to
the device through a flexible hose from a
fixed source of supply.
~ The object of this invention is the im-
proveiaent of the power cylinder, and its co-
opeiating parts, of a single acting fluid
pressure engine, and the adaptation thereof
to a pneumatic tool. ,

The imprdvements reside in the valves
and codperating parts for directing and
controlling the motive fluid which recipro-
cates the hammer, in the means for cush-
ioning the valve and hammer, in the means
for supplying lubrjcant to the moving parts,
in the means for holding the tool and for
absorbing the force of the blow when the
tool is out of contact with the object being
worked upon, and in the shape and arrange-
ment of the several parts comprised in the
device, as hereinafter described; and what I
consi‘ge'r to be my. invention is particularly
set forth in the appended claims.

In describing the invention, reference is
had to the accompanying drawings, illus-
irating one form of the invention. '

in the drawings, in which like figures are
used to designate like parts in all the views,
Figure 1 is a top view of my device, with
the tool removed; Fig. 2 is a central longi-
tudinal section through the device on the
line 2—2 in Fig. 1; Fig. 3 is a transverse
section through the device on the line 3—3
in Fig. 2, looking in the direction of the
arrows; Fig. 4 is a transverse sectlon
through the device on the line 4—4 in Fig.
1, looking in the direction of the arrows;
Fig. 5 1s a central longitudinal section
through the tool socket, on the line 5—5 in
Fig. 9: Tigs. 6, 7, and 8 are isometric views
of the tool socket, latch, and shank of .the

tool; and Fig. 9 is a view oi the head end
of the de -ice with the handle broken away.

The . device illustrated in the drawings
comprises a power cylinder 11 having a
tapped opéning 12 adapted to receive a con-
nection for an air hose or other pipe lead-
ing to a source of supply of fluid under
pressure.  The flow of air is regulated by
means of a screw throttle valve 13 arranged
in an annular pressure chamber. 14 in the
cylinder wall. The stem 15 of the valve
projects out from the chamber through the
gland 16 and is fitted with a hand wheel 17.
Slidable longitudinally within the cylinder,
and extending nearly the entire length

“ thereof, is a sleeve valve 18, cobperating

with the cylinder inlet and exhaust ports for
controlling the flow of air to and from the
cylinder. The differential piston end 19 of
the hammer 20 has a free sliding fit within
the sleeve valve.” The inner or head end of
the cylinder is closed by a hollow cylinder
head 21 rigidly secured thereto, and' pro-
vided with a handle 22 for holding and ma-
nipulating the device. The tool end of the
cylinder 1s partly closed by an annular cyl-
inder head 23 rigidly secured thereto, and
having a hollow cylindrical outer extension
24 within which the striking end of the
hammer is guided. The end of the cylinder
extension 24 is fitted with a tool socket 25
adapted to receive the shank 26 of a chisel,
drill bit, rivet set, or otlier impact tool for
operating on stone or metal. » '

'The chamber 27 in the hollow ¢ylinder

‘head 21 may be filled with grease through a
threaded opening closed by a thumb serew:

28. From this chamber communicating pas-

" sages 29, 30, lead to the annular pressure

chamber 14. The free communication be-
tween the passages 29, 30 may be closed or
regulated by a thumb screw valve 31 ar-
ranged in the cylinder head. :
Within® the cylinder 11, at the outer or
tool end thercof, is an annular chamber 32,
in communication at its inner end with the
chamber 14 by means of a series of small
holes or ducts 33. The sleeve valve 14 -has
a differential pressure flange 34 on its outer
end which has a sliding fit in the chamber
32, and the pressure on the inner side of this
flange always tends to hold the valve in its
outer position, as shown in Fig. 2. . The an-
nular cylinder head 23 has an annular flange
portion 33 projecting within the cylinder
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and forming an inner extension of the ham-
mer guiding portion 24 This annular
flange 35 fits within the flanged end of the
sleeve valve, and has a series of ports 36
communicating with the chamber 32 near its
outer end. When the hammer is at the
inner end of its stroke, as shown in Fig. 2,
these ports 36 are unicovered by the end of
the hammer and are open to the atmosphere
through the holes 87 1n the outer extension
'94 of the cylinder head. The portion of the
chamber 32 between the ports 36 and the
cylinder head. serves as an air pocket to
cushion the sleeve valve at the end of its
outer stroke. -

The sleeve valve 18 has a circumferential
series of inlet ports 88 through it near its
flanged end. These inlet ports 38 are In
communication with the pressure chamber
14 whatever the position of the valve. A

seeond ecircumferential series of ports 39

pierce the sleeve valve between the ports 38
and the inner end of the valve. This second
series of ports is' covered by the piston at
about one-half stroke and the flow of fluid
to the head end of the cylinder thereby cut
off, and therefore the ports 89 are called cut-
off ports. When the valve is in its outer
position, the ports 39 register with an an-
nular intermediate pressure chamber 40 in
the cylinder wall between the chamber 14
and the head end of the cylinder. “This in-
termediate pressure chamber 40 communi-
cates through a passage 41, which extends
lengthwise of the cylinder wall, with an
inlef port 42 in the head end of the cylinder.
This cylinder inlet port 42 is uncovered by
the sleeve valve when the latter is in its

. outer position; but when the valve is in its

40

45

inner position its inner end covers the port
f and closes communication betweofl the
ihtermediate pressure chamber 40 and head
end of the cylinder. The sleeve valve has a
circumferential series of exhaust ports 43
through it near its inner end. When the

valve is in its inner position these exhaust

- ports

chamber 44 in the cylinder wall near. the

. head end of the cylinder, and between the

60

56
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cylinder ir
sure chamber 40. Holes 45 through the cyl-
inder wall open from the exhamst chamber
44 into the atmosphere. )

“Except for the piston portion, the ham-

mer is a solid eylinder¥of uniform diameter

for the greater part of its length, having a
free sliding fit in the outer cylinder head
extension 24. The outer or striking end of
the hammer is beveled. Toward the inner

end of the hammer, and spaced from the pis--

ton portion, there is au annular groove 46,
of o length somewhat greater then the dis-
tance from the end of the inner exteusion 35
of the annular cylinder head to the ports 36

'88 therein; so that when the hammer is near

register with an annular exhaust-

inlet port 42 and intermediate pres-

1,182,649 -

the outer end of its stroke, these poris 28
are in communication through the annular
grogve 46 with the inlet ports 38 and pres-
sure chamber 14. C :
The piston end of the hammer is recessed
centrally to receive a .cyvlindrical projection
47 on the inside face of the hollow cylin-

drical head when the hammer 1s at the inper.

end of its stroke. 'The space in the recessed
piston forms an air pockeisto cushion the
hammer at the inner end of its.stroke. -An
annular grocve 4% is cot around the. inner
edge of the hollow cylinder head of thesame.

width as the thickness of the sleeve valve.
The end of the sleeve valve enters’this

groove near the inper end cf its stroke, and
the air pocket thus formed cushions the
valve at the inner end of its stroke. Shal-
low grooves 49 and 50 are cut in the inner
surface of the sleeve valve lengthwise there-
of, leading from the inlet and exhaust ports,
respectively, toward the 'ends of :hze valve.
These grooves permit a fiow of air from and
to these ports after the piston has overrun
them, and this prevent stalling of the piston
at the ends of its stroke. Shallow grooves
51 are cut in the outer surface of the inner
extension 35 of the annular cylinder head
extending from the ports 36 toward the
cylinder head. These grooves & > not deep
enough to spoil the air cushion at the end
of the outer stroke of the sleee valve, but
permit a flow of air to the chumber. 32 be-
yond the end of the valve if it overiravels
the ports, and thereby prevent stalling of
the valve. - - IR

. The tool socket 25 is yieldingly secured to
the end of the cylinder extension 24 by means
of screws 52 threaded into lugs 53 on the
cylinder extension. There is a narrow gap

. hetween the heads of tha screws and the tool

socket, and coil springs b4, incased in cylin-
drieal recesses 55 on each side of the tool
socket, provide a cushion between the screws

“and tool socket. The tool socket bhas .a

found axial hole 56 through it to receive the
shank 28 of the tool, which projects through

‘the tool socket into the cylinder extension.
. At its inper end the tool socket is fitted with

a hard steel bushing to receive the impact of
the hammer in caseno tool is in place in the
socket. The ouier end of the tool socket ter-
minates in twe allel jaws 08, between
which fit should 2 gn thie teol shank

spaced a short distance from its end. This

arrangemert insureg fi
mer cylinder shall
relative angular positis

(R

t the tool aud ham-
s have the same
nid enshies the

“tool to be rotated with the ‘cy,‘éinder by the

handle 22. A latch 59 is pivotally monnted
on the tool socket, and the eatch 60 is held
normally in a noteh €2 in the tool shark
next the shoulder € meais of the fiat
spring 61

The operstion of wy devies is

“wf

as follows:
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The desired tool to be used is inserted with
its shank in the socket 256 and. its ghoulders
between the jaws 58, and the latch is snap

in place to secure the tool in the device. e

cutting end of the tool is placed in contact
with the work, and the throttle valve 13 is

opened to any desired extent by means of
the hand wheel 17.  The air or other fluid

under pressure enters. the pressure chamber

14, which is' of considerable capacity, and -

which serves as a reservoir of fluid under
pressure within the deviece. This

causes the hammer to move to the inner end
of its stroke. At the same time pressure is
transmitted through the ducts 33 to the fluid

.on the innerside of the valve flange 34, and

when the outer end of the piston uncovers
the ports 36 the sleeve valve will be moved
to; the outer end of its stroke by the fluid
ressure on the innér side of the flange 84.
he valve and piston will then be in the posi-

sion shown in Fig. 2, and fluid under pressure

will pass through the ports 39 into the in-
termediate. pressure chamber 40 and thence
to the head end of the cylinder. As soon as
the total fluid pressure on the inner or head
end of the piston is greater than the fluid
pressure on the outer annular pisten area
the piston will start en its out'stroke. Fluid
under pressure will continue to flow through
the ports 38, 39 and 42 until the piston cov-
ers the cut-off ports 39-,'a.nd at this point the
further sapply -of fluid under pressure to
the intermediate pressure chamber 40-will be
cut off, but. the fluid already in this chamber,

‘and in the head end of the cylinder will ex-

pand and continue to drive the”piston for-

‘ward ‘on its: out’ stroke. The fluid in the
annular spacesurrounding:the¢ igmmer with-

in the sleeve valve is slightig ompressed,
and is partly driven oul theugfy-the ports
38 into the pressure chambas. 14, 'which is of

considerable capacity in order to- accommo-
date ‘the- efflux. Toward thesend of the.

out stroke. of the hammer the .groove 46
therein uncovers the ports 36 leading to the
outer end of the valve flange chamber 32,

and admits fluid under pregsiré thereto. As -

the outer end of the sleeve¥glys isof greater
area than the inner side of the:flange 34, the
fluid. pressure on the outer end of the valve

. will be greater than the fluid pressure on the

55

60

65.

inner side of the flange, which will cause the
valve to move to- the inner end of its stroke,

“thus closing the inlet ports 42 to the head

end of the cylinder and opening the exhaust
ports 43 leading therefrom. ~The fluid in
the head end of the cylinder will escape 1nto

the atmosphere, but the fluid in the inferme-

diate pressure chamber 40 and passage ‘i1
will be confined therein. = I
When the fluid pressure on the head end

of the piston has been reduced to the point

pressure -
1s transmitted through the ports 38 to the:
fluid on the outer side of the piston 19, which

a

where 1t is less in total effect than the fluid
pressure’ on the outer side of the piston,
which will oceur at about or soon after the

time that the hammer reaches the end of-

its out stroke and brings up against the end

70

of the tool shank, the greater pressure on the

outer side of the piston will cause the ham-

mer to move in the reverse direction toward -

the head end of the cylinder. The ports
36 will be closed- by the hammer shortly

78

after it starts on its return stroke and will -

retain the fluid under
- outer end of the valve chamber'32 and there-
by hold the valve in its inner position. until
near the end of the in strpke of the hammer.
When the hammer nears the inner end of
its:stroke the ports 36 will be uncovered and
opened to the atmosphere, and the sleeve
valve will return to its outer position, clos-
ing the exhaust ports 43 and opening the in-

let and cut-off ports, ready for a repetition -

of the cycle of operation. _
Heretofore, single :acting engines for im-

ice on account of the excessive back pressure

pact tools have not been satisfactory in serv: = -
90

ressure within the

80

85.

upon the outer side of the piston.on the out -

stroke due to the fact that the fluid in front
of the piston cannot be driven back through

tie valves into the supply pipe fast enough
to prevent high compression in the annular

‘space surrounding the hammer in front. of
the piston.

In this device this defect is’

95

“avoided by the provision of the pressure. -

chamber 14 into which this fluid can readily
pass from in front of the piston.. Moreover,
“the arrangement of an intermediate pressure

100

~chamber enables a cut-off at half stroke or

“less to be used without danger.of stalling

the piston. The fluid in this intermediate

chamber is not exhausted into the-atmos-
phere with the contents of the head end of
the cylinder, but that remaining. at the end
of the power stroke when the exhaust valve

stro Furthermore, heretofore the proper

is oEened is stored up for the next power
e.

105

110

lubrication of fluid pressure engines for 1m- "~

‘pact, tools has been difficult to maintain un--

der actual working conditions. In this de- o
vice the Iubricant used is mon fluid-oikior -

grease, which is placed:in:the hollow cylin-
der head. The heat generated in the cylin-
der by the compression of the fluid in the

115

head "end thereof warms the grease and - \

causes it to-creep slowly through the passage
' 29 and past the thumb screw valve. The out
“stroke -of the piston compresses the fluid in
front of it and drives some of it -into the
pressure reservoir chamber 14, and thus
there is a constant flow of fluid:in.and out
of the duct 30 due-bo the fluctuation of fluid
pressure within the chamber -14 during the

123

operation of the device. “This: constantly g

reversing flow or surging of fluid within the.
duct 30 is partly communicated through the -

valve and duct 29 to the fluid in the hollow

130
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s that some of
ek 28 is pieked up
chamber 14 and
herein, and eventu-
sve valve, where it
21ve, piston and ham-

X

-der it works, the

sobler b more will the grease
. bs warm d ints the working
parts of the dev’ iubricate them.
X

fng oy invention in detail,
not desive o be limited to the precise
& srrangoment of the parts as shown,
ig erident that modifications may be
sade without doparting from my invention.
What ¥ claim as 1y nvention and. desire
gerurs | svs Patent is as follows:
ing fluid pressure engine

eviinder, communicating pas-

t“&viinder wall connecting 5aid
hswing ports adapted to uncover
7% f suid passages in one position

valen, and means for moving said

cover the ends of said passages.
single scting fluid pressure engine

Jderihaving & pressure reservoir cham-

s of said valve, a differential
je’ in” said’ sleeve “valve, said

1

cwvall; e unicabing passages m said cylin-

‘Ger wall conhéciing said outer end with said

of ssid cylinder, va ; or
adapied to uncover the inner end of said
NASSATES AT,

oy

id valve at the end of
son. it

pressure reservoir
slidable within said
ports open to ‘seid
S of-sald valve, a-dif-
n said slesve valve,

siinder wall connect-
. head end of said

R N A
poris aboud
. 200U

5 ont stroke,

pressure admitted -

sure reservolr cham-

% with the head end of said cylinder,.
the ond of each oui stroke of the

sve vabve shidzble within said cylin-
frilet, ports open to said chamber.

- salet ports communicating “with the
oy end of s2id eylinder, and’ intermediate -
s veservoir chamber in said cylinder .

‘jutermediate chamber and with-the head end:

said walve having ‘ports

¢ing fluid pressuré‘engine’

ot

1
communicating Wwith'
‘evlinder, communicat-

" said smaller chamber,

1,182,645

3,

{
and means for moving said valve at the end

énds of said passages. g

4. In & single acting fluid pressure engine
a cylinder having a pressure reservoir
chamber, a sleeve valve slidable within said

cylinder having.inlet ports open to said

‘of each out stroke of the piston to cover the -

70

chamber in all positions of said valve, a

differential piston slidable in said sleeve
valve, said valve inlet ports communicating
with the outer end of said cylinder, an in-
termediate pressure reservoir chamber in
said cylinder wall, communicating passages
in said cylinder wall connecting said outer
end with said intermediate chamber and
with the head end of said cylinder, said

valve having ports about midway of its’
length adapted to uncover the inner end of-
said passages in one position of said valve,’

said ports being closed by said piston dur-
ing the last part of its out stroke, and means

75

80

85

for moving said valve at the end of each. |

stroke of the piston to cover the ends of said
. passages. : '

5.-In a single acting engine, the combina-

90

tion of a power cylinder comprising two -

axially arranged communicating chambers.

of different diameters, the chamber of larger
diameter being closed at one end and pro-
vided with an enlarged annular extension at
its opposite end
of smaller diameter, a hollow cylindrical
valve having an annular flange at one end
slidably arranged in said larger chamber

_with ifs flanged end.:arranged within said

"85
surrounding the chamber.

100

annular extension, a differential piston re- -

‘ciprocating - within said valve and said.

smaller cylinder chamber, and means con-
trolled by said piston for admitting fluid
under pressure to the end of said annular
‘extension of the chamber of larger diameter.
6. In 4 fluid pressure engine. having a

_power cylinder comprising two axially ar-

ranged ' commiunicating chambers ‘of differ-
ent digmeters, one end of the larger cham-

larger chamber, an annular recess n. said

_cylinder “forming an_enlargement of said
‘larger ‘chamber, a hollow

‘slidably -arranged ‘in said larger chamber
with one end extending into said axial-re-
cess, an anpular flange surrounding said
valve and arranged, in’said annular recess,
said cylinder wall being provided with a
passage connecting said enlargement with
and a piston within
said.’ cylinder -adapted to uncover said
passage at the end of its stroke. -

* 7.1n ‘a fluid pressure engine having a °

power cylinder comprising two:axially ar-
ranged communicating ‘chambers of differ-

ent diameters, one end 'of the cylinder being

sidsed and containing an axial recess form-

ing an extension of the chamber of larger

ber being closed, said closed end contalning

cylindrical valve

105

110

‘ © BN . -‘'sp axial recess forming an extension of said -
ro-pe-ition of said valve, and

116
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diameter, said cylinder containing an an-
nular groove surrounding the chamber of
smaller diameter and forming an extension
of the chamber of larger diameter, a hollow
cylindrical valve having an annular flange
slidably arranged in said cylinder with one
end extending into said axial recess and said
flange extending into said groove, means for
admitting fluid under pressure to said an-

nular groove on each side of said flange, and 10
means for periodically exhausting fluid
under pressure from one end of said groove.
Signed at St. Louis, Missouri, this thir-
tieth day of December, 1912.
BENJAMIN BRAZELLE.
Witnesses:
A. M. HorcoMmse,
Axprew KrssLine.



