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UNITED STATES

AT]ENT OFFICE.

ALFRED PARFITT, OF TOPEKA, KANSAS, ASSIGNOR, BY MESNE ASSIGN-
MENTS, TO THE JOONSON-PARFITT TOOL COMPANY, OF SPRINGFIELD,

ILLINOIS.

PNEUMATIC HAMMER.

SPECIFICATION forming part of Letters Patent No. 604,633, dated May 24, 1898.
Application filed August 25,1896, Serial No. 603,828, (No model)

To all whom it may concern:

Beitknown thatI, ALFRED PARFITT, a citi-
zen of the United States, residing at Topeka,
Shawnee county, Kansas, have invented cer-
tain new and useful Improvements in Pneu-
matic Hammers and Drills, of which the fol-
lowing is a specification.,

In the drawings, Figure 1 is a longitudinal
sectional elevation of myimproved poneumatic
bhammer and drill; Fig. 2, a side elevation of
the plunger; Fig. 8, a longitudinal sectional
plan view of my improved hammer and drill,
taken in line 3 of Fig. 1, showing the plunger
in a different position; Fig. 4, a longitudinal
sectional elevation of a modified form of my
hammer and drill; Fig. 3, a side elevation of
the plunger used in such modified form, and
Fig. 6 a longitudinal sectional plan taken in
line 6 of Fig. 4.

In making my improved pneumatic ham-
mer or drill—the one or the other, dependent
upon the kind of tool employed—I make a
metallic eylinder A, provided with a handle
A’ to enable the operator to hold it in position
for work. The cylinder is provided with a
plug A? to close the end next to the handle,
or the ‘““outer” end, as I will for convenience
term it. It is also provided with an internal
annular shoulder a,exhaust-ports o', arranged
at a desired distance from the outer end, and
with an annular stop a?, where the hore of
the cylinder is diminished in size to receive
and hold the tool. A plunger B is arranged
in thebore of the cylinder and provided with
a longitudinal hole or bore B/, extending from
the “outer end,” as it may be termed, of the
plunger down a convenient distance into the
plunger. The plunger is also provided with
an annular shoulder b and with annular in-
clining holes or ports o', which extend into
the central hole or bore B’. The ends of
these ports b’ open into an annular space 8.
The cylinder is also provided with an emer-
gency groove or recess a', extending from
the shoulder « along the side of the cylinder
a distanece a little in excess of the distance
between the shoulderd of the plunger and its
outer end. The outer end of the plunger is
also provided with a recess 0%, so that should
the plunger be moved entirely out until its
end was against the plug A% no joint will be

formed, inasmuch as the recess permits the
ingress of air between the plug and the end
of the plunger, so that it may be returned
into working position again. A tool ¢, which
may terminate in a hammer or drill, is ar-
ranged in what for convenience may be
termed the ““inner end” of the cylinder A.
This tool extends far enough up into the eyl-
inder so that its end may be struck by the
plunger and forced out the distance of the
stroke, either to drill a hole, to head a rivet,
or for other purposes. The eylinder A is
also provided with an exhaust-port a? to as-
sist in the escape of the air after a stroke of
the plunger has been made. Italso operates
as a breathing-hole, so that the atmospheric
air may come in as the plunger is retracted.

Near the handle of the hammer is arranged
a duct D for the introduction of air; as,
steam, or other fluid under pressure, which
is furnished from any convenient storage-re-
ceptacle. At the inner end of this duet is ar-
ranged, transverse to it, a throttle D', which
is held in its forward position by a spring d,
and which may be drawn back by the fingers
of the operator pulling against the finger-
holds d'.  This throttle is provided with a
head d? and a beveled inclined portion d?,
with a diminished stem or portion between
them. When it is in its in position, it closes
the duct D; but as it is drawn back by the
fingers of the operator the beveled portion d?
is drawn back past the end of the duct, so
that the air can enter and pass around the
diminished portion and on through an open-
ing d*into the duct D? into the cylinder be-
low the shoulder b of the plunger. The bev-
eled portion of the throttle serves to graduate
the entrance of the motive fluid instead of
permitting its full force to enter at once, as
would be the case were such beveling not
employed. ) -

An annular groove d° is arranged around
the throttle D', so that the air or other fluid
used, which is under pressure, will bear
against the throttle equally from all sides, so
as to balance or equalize the pressure.

In operation the duct D is connected with
a source of fluid under pressure. The plun-
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operator and the air or other fluid rushes in
through the opening d*and through the duct
D?and enters the e¢ylinder below the shoulder
b on the plunger. This causes the plunger
to move outward until the ports b’ pass be-
yond the edge of the shoulder @, when the
fluid motive power enters through such ports
and up through the hole or bore B’ into the
space in the cylinder between the plug A?
and the outerend of the plunger. Thiscauses
the pressure to immediately give the plunger
an impulse in, so that its end or shank strikes
against the end of the tool. As the plunger
moves forward for its stroke its outer end
passes the exhaust-ports o' and the ports b’
come o open into the annular space or chan-
nel ¢3. This enables the air to exhaust into
the atmosphere through the exhaust-ports ¢’
anda® Asthis is done the parts are brought
into position for the air to again enter be-
neath the shoulder of the plungerband throw
the plunger -out, when the operation above
described will be repeated and the plunger
continue to strike the tool as long as the
throttle is held out by the fingers of the op-
erator and the tool is in position to be struck
by the plunger. As soon as the tool is re-
moved by the operator, however, the plunger
moves in until its end or shank rests against
theshouldera® Thisexcessive inward move-
ment will have brought the shoulder b past
the edge of the opening of the duect D? so
that air or other motive fluid no longer can
enter below the shoulder b to throw the plun-
ger out. The plunger is therefore in what
may be termed a ‘‘locked” position, so that
it ceases its operation even though the throt-
tle B be open. 'When this has happened, the
channel a* opens into the space above the
outer end of the plunger, so that any air that
may possibly leak in beneath the shoulder b
will have a way of eseaping without forcing
the plunger out. When the tool, however,
is returned to position, the plunger will be
pushed out, so that: it again becomes opera-
tive.

In Figs. 4, 5, and 6 I have shown a modifi-
cation of my preumatic hammer or drill. In
describing these figures I will employ the
same letters where they indicate the same
parts, as-in Figs. 1, 2, and 3, but different
letters to indicate modifications.

In the form shown in IFigs. 4, 5, and 6 the
plunger is made with a head E and a dimin-
ished portion E’. The plunger is inserted at
the tool end of the cylinder instead of at the
handleend. A plug FF,which may bescrewed
in and out, permits the insertion or removal
of the plunger. The shoulder ¢ is formed by
a ring B, that is inserted with the plunger
before the plug I isscrewed into place. This
ring is what is usually termed a*“split” ring,
formed in two parts, and after it is inserted
in place with the plunger it is attached or
fastened to the cylinder by pins f, which pass
through the cylinder and through the edge
Instead of having a single set

of ports b', as shown in the first three fig-
ures, I have shown three sets; but of course
it is immaterial whether one or more sets be
used, as the operation is the same. The head
E of the plunger presents a bearing-surface,
against which the pressure of the motive
fluid is exerted—the same as against its outer
end—when the plunger is moved out far
enough to permit the diminished portion E'
of the plunger to pass beyond the edge of the
shoulder a. At the commencement of the in-
stroke of the plunger the air or motive fluid

" coming through the duct D? has a direct com-

munication with the outer side of the head
E, so that direct pressure is exerted on such
head, as well as upon the outer end of the
plunger. Asthe plunger moves in, however,
so that the direct pressure of the fluid on the
head X is cut off by the shoulder a, there is
still exerted the pressure of the motive fluid
which is in the space between the ring F' and
the head E of the plunger and the air that
passes into such space through the ducts b’
In this modified form of arrangement, there-
fore, I consider that I get an increased fluid-
pressure and increased rapidity and strength
of blow of the plunger against the tool. If
desired, also, the plunger may be made with
several heads E to present additional bear-
ing-surfaces for the air to bear against in
giving the stroke or blow. In other respects
the operation of the device shown in Figs. 4,
5, and 6 is similar to the operation of the
form shown in Figs. 1, 2, and 3.

‘While I have described the construction
and operation of my improved pneumatic
hammer or drill with considerable minute-
ness and detail, I do not wish it to be under-
stood that I propose to limit myself to spe-

cific features and details of construction fur-

ther than as specified in the claims.

I claim— ‘

1. In a machine of the class described, the
combination of a shouldered piston, a port
adapted to give constant supply of motive
agent beneath the shoulder, an exhaust-port,
and a passage in the piston leading to its
larger end adapted to communicate alter-
nately with the supply and exhaust ports at
opposite ends of its stroke, substantially as
described.

2. In amachine of the class described, the
combination of a ¢ylinder having an enlarged
boreatoneend, and a correspondingly-shaped
piston, a supply-port leading into the inner
end of the enlarged bore adapted to give a
constant supply of motive agent, and a pas-
sage in the piston leading to the large end
having a port adapted to connect alternately
with the supply and an exhaust port at the
opposite ends of the stroke and to be closed
intermediate thereof, substantially as de-
scribed.

3. In a pneumatic hammer or drill, the com-
bination of a c¢ylinder provided with a duct
for the inlet of the motive fluid and with
an annular shoulder between the opening of
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the duct and the tool end and with an emer-
gency groove or duct arranged along itsinner
surface, a plunger provided with an annular
shoulder arranged at such a distance from its
outer end as to enable the outer end of the
energency groove or duet to open into the
cylinder beyond the end of the plunger when

~ the tool is out and the plunger fully in, and
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means for admitting the motive fluid into the
cylinder between the shoulder on the cylinder
and the annular shoulder on the plunger.

4. Inapneumatic hammeror drill, the com-
bination of a cylinder provided with a duct
for the inlet of the motive fluid and with an
annular shoulder between the opening of the
duct and the tool end, a plunger provided
with an annular shoulder and with a head E
at its tool end so that as the plunger is moved
out the motive fluid is admitted to the outer
side of the head, and means for admittin g the
motive fluid into the eylinder between the
annular shoulder on the cylinder and the an-
nular shoulder on the plunger.

5. Inapneumatic hammeror drill, the com-
bination of a cylinder provided with a duch
for the inlet of the motive fluid and with an
annular shoulder between the opening of the
duct and the tool end, a plunger provided
with an annular shoulder and with a head E
at its tool end and with a diminished portion
between the annular shoulder and its head E,
so that as the plungeris moved out its dimin-
ished portion will come opposite the inner
end of the duct for the inlet of the motive
fluid, and means for admitting the motive
fluid into the cylinder between the annular
shoulder on the cylinder and the annular
shoulder on the plunger.

6. Inapneumatichammeror drill, the com-
bination of a cylinder provided with a duct
for the inlet of the motive fluid and with an
annularring between the opening of the duect
and the tool end, a plunger provided with an
annular shoulder and with a head E atb its
tool end, both of larger diameter than the
bore of the ring, and means for admitting
the motive fluid into the cylinder between
the annular ring and the annular shoulder
on the plunger.,

7. Avalveless portable pneumatic hammer
in which there is combined a casing provided
with a fluid-pressure chamber and inlet and
exhaust openings, an operating-tool in one
end thereof, a reciprocating piston-hammer
in the casing arranged to contact the oper-
ating-tool at one limit of its stroke and divide
the pressure-chamberinto two chambersg, and

means whereby fluid-pressure is admitted
constantly to one end of the piston and
through the piston is alternately admitted
to and exhausted from the other end of the
piston to reciprocate the same and operate
the parts, substantially as deseribed.

8. In a machine of the class described, a
casing provided with fluid pressure and ex-
haust chambers, an operating-tool in one end
of the casing, a reciprocating piston-hammer
in the chambers of the casing arranged to con-
tact the operating-tool at one limit of it
stroke and divide the exhaust from the pres-
sure chamber, a head portion on such piston-
hammer dividing the pressure-chamber into
two chambers, one a constant-pressure cham-
ber and the other a main intermittent-pres-
sure chamber, 5o as to present a larger super-
ficial area of the piston in the main chamber
over the surface presented in the constant-
pressure chamber, means whereby fluid-pres-
sure is admitted constantly to the constant-
pressure chamber, a passage in the piston for
alternately connecting the main and constant-
pressure chamber and the main pressure and
exhaust chambers by the movements of the
reciprocating piston to supply to and exhaust
fluid-pressure from' the same, substantially
as described. '

9. In a machine of the class described, the
combination of a casing provided with a pres-
sure and exhaust chamber, an operating-tool
in one end thereof, a reciprocating piston-
hammer in the casing arranged to contact
the operating-tool at one limit of its stroke
and divide the pressure from the exhaust
chambers, a head portion on the biston divid-
ing the pressure-chamber into two chambers,
one an annular pressure-chamber between
the body, the piston and the casing and the
other a main pressure-chamber between the
head and the end of the casing and present-
ing a larger superficial area of piston-surface
thanintheannular chamber, an inlet-passage
connected with the annular chamber whereby
fluid-pressure is admitted constantly thereto,
and a passage in the piston whereby the main
and constant-pressure chamber and the main
and exhaust chambers are alternately con-
nected to admit to and exhaust fluid-pressure
from the main chamberduring the movements
of the piston, substantially as described.

ALTRED PARFITT.

Witnesses:
THOMAS A. BANNING,
THOMAS B. MCGREGOR.
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