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To all whom it may concern: _
Be it known that I, CHARLES H. JOHNSON,

Springfield, in the county of Sangamon and
State of Illinois, have invented certain new
and useful Improvements in Portable Pneu-
matic Hammers and Similar. Tools, of which

the following is a specification.

- The object of my invention is to make a
simple, economical, and efficient portable
pneumatic -hammer; and the invention con-

~ sists-in the features, combinations, and de-
- tails of construction hereinafter described

and claimed. o
In the accompanying drawings, Figure 1 is

a longitudinal sectional view of a hammer
constructed in accordance with my improve-

ments, showing the parts in their retracted
position; and Fig. 2, a similar view showing
the parts in their striking position.

In the art to which this invention relates it

- is well known that the movements of the pis-

ton-hammer in each direction produce a re-

actionary movement on the part of the cas-

ing, and that this reactionary movement and

recoll due to the blow is very severe upon the

operator of the machine, and limits the size

and power of machines which can be practi-

- cally operated. L
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: with a longitudinal bore of two different di-
ameters and is pierced at its forward end to

“and ef

Theprincipal object of m'}} invention, 13116{1"6- |
fore, is to provide a portable pneumatic ham-
mer with a single hammerand a counterbal-

ancing-piston, which effectively removes the

aboveobjections, and by reducing the jarand

strain upon the operatormakes it practicable
for a man to operate a machine of greater size
ciency. - Ny

In the accompanying drawings IThave illus-

i

trated one of the many forms in which my in-
vention may be constructed, and in which A
- 1sthecasing,havingacylindrical bore or open-

ing of two different diameters extending lon-
gitudinally into the same and threaded at its
forward end to receive the extension B. The
casing A is provided with the air-passages a'
and a’, and an opening on its side d?,

B is an extension of the casing A, provided

- 50 receive the shank of the tool to be operated

| upon.  On the side of this extension is an

opening or exhaust-port a. | -
"Tooperate on the tool, I provide a recipro-
cating hammer C, and mount it in the bore
of the cylinder. Thispiston-hammerismade
of two different diameters, one of which forms

a piston-head c, fitting the larger bore of cas-
ing A, and the other the smaller bore of ex-.

tension B, so that an annular fluid-pressure

chamber « is thus formed between the cylin-
der-casing and the piston-hammer. This
Mfluid-pressure chamberis what I term a *“ con- -

stant” fluid-pressure chamber, and is con-
nected with a source of fluid-pressure supply
by means of an inlet-port a', so that fluid-

Ppressuremay be admitted to the sameto move
the piston-hammer to its retracted 'p'osition .

as-shown in Fig. 1 of the drawings.
T'o move the piston-hammerin its opposite

direction, so as to perform the striking blow,
1 preferably provide such hammer with a lon-

gitudinal passage ¢’ and substantially radial
openings ¢*, so as to permit fluid-pressure to
flow to the chamber a? at the rear of the pis-
ton-hammer and move the hammer to a strik-
Ing position, as shown in Fig. 2. When in
thestriking position, the longitudinal passage
connects the pressure-chamber ¢* with the
exhaust-chamber a?, from which it passes out
through exhaust-port a4 S
Krom the foregoing deseription of the parts
in operation it will be seen that the piston-
hammer is moved backward and forward by
the direct and expansive force of the fluid-
pressure—preferably compressed air.
. To counterbalance the operation of the pis-
ton-hammerand minimize or absorb the shock
incident thereto, I provide an auxiliary pis-
ton D.or plunger, and mount it in the eylin-

drical bore of the eylinder-casing. This aux-

1liary plunger is made of two diameters, SO as
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to provide an .inner head d, and a reduced..
diameter between which and the casing 1S . -

formed an annular pressure:chamber d..

This plunger is further provided with a lon-
gitudinal passage d? and radial openings d3

and an annular groove d*, connecting the
outer ends of the radial openings d° ~ The
inlet-passage a' is provided with a port @,
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| that alternately, by means of the movements oo
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of the auxiliary plunger, communicates with
the annular pressure-chamber and by means
of the groove d* with the radial passages 1n
such plunger, so as to act to move the plun-
oer forward when the piston-hammer is being
moved backward, and brings its radial pas-
sages into alinement with the fluid-pressure
inlet or port, as shown in Fig. 1. At this
point both of the longitudinal passages of the
piston-hammer and the auxiliary plunger are
connected with the fluid-pressure inlet, and
fluid-pressure is admitted into the chamber
a? between the same, which, acting directly
at first and then expansively, moves the parts
in an opposite manner to compel the hammer
to do its striking operation and the plunger
to balance the shock of the strike almost iden-
tically at the same period of time, when the
parts occupy the position shown in IFig. 2, and
the passages ° and ¢* are brought into com-
munication with the exhaust-ports a* and d”
and the pressure permitted to exhaust.

It will be noted that when, upon its back-
ward stroke, the rear end of the plunger D
passes the pmt (’ the exhaust from the cham-
ber f is cut off and the air confined in the
chamber d° is compressed, forming a cushion
and preventing the plunger from striking the
casing. If at any time the plunger D should
move to any position forward of that shown
in Fig. 1, the air-passage A% would be closed
and fluid-pressure could be admitted through
¢’ to the annualar space a only, which would
return both hammer C and plunger D to the
position shown in IYig. 1 and the tool would
resume operation.

The fluid-pressure inlet 1s provided with a
throttle-valve I& and a lever ¢ in the handle
portion A% by which such throttle-valve may
be operated as desired.

It will be seen from an inspection of the
drawings and the foregoing description that
I have provided a tool possessing all the sim-
plicity and economy of a single-acting pis-
ton-hammer and which is very efficient, in
that the blow 1s delivered by a hammer of
the desired welght and durability, and that
the movements of such hammer are counter-
balanced by the movements of an auxiliary
mechanism. The parts are so designed that
the counterbalancing device by slight me-
chanical changes may be simply and eco-
nomically {Lpph(}d to any of the single-acting
hammers now 1n use.

While I have deseribed my invention with
more or less minuteness as regards detaills,
and as being embodied in celtmn precise
forms, I do 11013 desire to be limited thereto
unduly, or any more than is pointed out in
the claims. On the contrary, I contemplate

all proper changes in form, construction, and |
arrangement, the omission of immaterial ele-
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ments, and the substitution of equivalents
as circumstances may suggest or neccessity
render expedient.

I claim—

1. In a piston-hammer, the combination of
a casing provided with a longitudinal bore
and fluid- -pressure inlets and outlets, a recip-
rocating piston-hammer mounted in one end

of the bore and provided with a headed por- .

tion at its inner end so as to provide an an-

‘nular chamber between it and the casing and

with a longitudinal passage to admit pressure
and e\haust it from the interior, a movable
counterbalancing - plunger arranged in the
longitudinal bow of the cy hndel -casing at
the oppomte end and provided with a headed
portion at its inner end to form an annular
passage between it and the casing, substan-
tially as described.

2. In a piston-hammer, the combination of
a casing provided with a longitudinal bore
and fluid- -pressure inlets and outlets a recip-
rocating piston-hammer mounted in onc end
of the bm*' and provided with a headed por-
tion at its inner end so as to provide an an-
nular chamber between it and the casing and
withalongitudinal passage to admit pressure
and exhaust it from the interior, a movable
counterbalancing - plunger arranged in the
longitudinal bore of the cvhndev casing at
the opposite end and pr ovided with a headed
portion at its inner end to form an annular
pressure-chamber between it and the casing
and a longitudinal passage to admit fluid-
pressure to the interior of the chamber be-
tween it and the piston-hammer so as to move
the parts in an opposite manner, substan-
tially as described.

3. Inapneumatichammer, thecombination
of a casing provided with a lon oitudinal bore
and fluid- pressure inlets and outlets, a recip-

‘rocating piston-hammer arranged in one end
of the bore having a headed inner portion to

provide a constant {fluid-pressure chamber
which communicates with the fluid-pressure
inlet and alongitudinal passage to alternately
admit pressure to and exhaust it from the
rear of the hammer, and a reciprocating coun-
terbalancing - plunger arranged end to end
with the hammer and having an inner headed
portion to provide an annular pressure-cham-
ber and with a longitudinal passage for ad-

-mitting and exhausting fluid-pressure to and

from the space between 1f and the hammer
both of such the chamber and passage being
arranged to be alternately connected and dis-
connected with the fluid-pressure inlet, sub-
stantially as deseribed.
CIHHARLES II. JOIINSON.
Witnesses: |

A. A, BILLING‘%LEY
YWai. BARRET RIDGELY.
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