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UNITED STATES

PATENT OFFICE.

JOHN K. LENCKE,

OF CHICAGO, ILLINOIS.

PNEUMATIC HAMMER.
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S EUIFICATION forming part of Letters Patent No, 667,784, dated February 12, 1901,

Application filed April 32,1900, Serial No, 11,146,

To all whom it may concern:

Be 1t known that I, Joan K. LENCKE, a citi-
zen of the United Smtes residing at (Jhlcat,o
in the county of Cook, S ate of 11111101% (and
whose temporary post office address is B. O.
17th line No. 6, St. Petersburg, Ruassia,) have
invented certain new and useful Improve-
ments in Pneumatic Hamwmers; and Ido here-
by declare the following to be a full, clear,
and exact description of the invention, such
as will enable others skilled in the art to which
1t appertains to make and use the same.

My invention has for its object to plowde
a pneumatic hammer of increased efficiency;
and to this end it consists of the novel de-
vices and combinations of devices hereinaf-
ter described, and defined in the claims.

A portable pneumatic hammer constrocted
In aceordance with myinventionisillustrated
In the accompanying drawings, wherein like
charactersindicate like parts throanghout both
views.

Figure 1 1s a vertical longitudinal section
taken centrally through the improved ham-
mer; and Kig. 2 1s a similar view to Fig. 1,
bat illustrating different positions of the pis-
ton and distribution-valve.

10 the body portion 1 of the handpiece 2 the
1nner end of acylinder 3issecured. Within
this cylinder a short piston 4 reciprocates for
action, as a hammer, on the inner end of a
tool 5, which may be a drill, chisel, calking
1mplement, or other tool. The shank of the
tool o, as shown, works through & bushing 6
1n the outer end of said cylinder 3.

A cup-shaped distribution-valve 7, having
an enlarged head 8, works in a suitable seat
formed in the body 1 back of the inner end
of the ¢ylinder 3. A plug 9, which when re-
moved permits the distribution-valve to be
placed in working position, normally limits
the upward movement of said valve 7, and a
headed stud 10, supported from the body 1
limits the downward movement of the said
valve.

A supply-duaect a, whleh would usually lead
from a flexible suppb connection,(notshown,)
extends through the handpiece 2 and opens
into a cylindrical chamber ¢, in which the
enlarged head 8 of the distribution-valve 7
Wworks.

A spring-pressed throttle-valve 11, which is

(No model..

adapted to be held in its open position by a
thumb-actuated plunger 12, normally closes
the sapply-duect a.

Admission and exhaust pmts and certain
other passages will- be noted in the descrip-
tion of the operation, which, briefly stated, is
substantially as follows: When the hammer
18 1n action, the throttle-valve 11 is held open

by the thumb placed upon the plunger 12.

When the distribution-valve 7 is in the posi-
tion shown in Fig. 1, the admission from the
supply-duct a to the outer end of the cylin-
der 3 will be through a port b to the chamber
¢ above the valve-head 8 and thence through
perforations b’ in the plug 9 to a long port b?
delivering to the outer end of said cylinder.

| Hence under these conditions the piston 4

will be driven inward or given its return
stroke. Theexhaustunderthe inward move-
ment of the piston will be through an exhaust-
porte,theinnerend of which at this time opens
into ports ' in the body of the distribution-
valve 7 and thence through the valve 7 and
out through the final exhaust. The exhaust-
port ¢ opens from the cylinder 3 outward of
1ts inner end, so that a compression-chamber
3% 1s formed at the inner end of said cylinder.

After the inner end of the piston 4 passes and

closes the exhaust-port con its inward move-
ment 1t is brought to a stop with a cushioned
action; but its momentum produces a com-
pression of the air caged in said chamber 3°
exceeding the pressure of the air above the
distribution-valve 7. ''his more highly com-
pressed air {inds its only escape through a
port ¢, which opeus into the bottomn of the
chamber ¢’ immediately below the head 8 of
the valve 7, and acting upon the said valve-
head raises the said distribution-valve 7 into
the position indicated in Fig. 2. When the
distribution-valve 7 is in the position indi-
cated in Fig. 2, the admission-port b and the
exhaust-port ¢, above noted, are closed, and
the admission of the air to the inner end of
the c¢ylinder will then be direct from the
chamber o', below the head 8 of the admission-
valve 7, and through a port k, thereby fore-
ing the piston 4 outward or imparting to the
same its blow-producing or hammer stroke.
Under this outward movement of the piston
the exhaust trom the outer end of the cylin-
der will be through a long port m, the inner
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extremity of whichis at this time open to the
valve-ports f, and thence through the interior

~ of said valve to the atmosphere through the
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final exhaust-passage f'. The exhaust-portm

opens from the eylinder 3 inward of the outer
end thereof, so as to form a compression-
chamber 3° at the outer end of the cylinder.
When the outer end of the piston passes and
closes the exhaust-port m on its outward
stroke, the air caged in the chamber 3° will
under the momentum of the piston be foreed
backward through the port b* and perfora-
tions &', and acting upon the head 3 of the
distribution-valve 7 will force the said valve
back into the position shown in Fig. 1, there-
by closing the admission-port £ and exhaust-
port m and again opening the admission-
port b and exhaust-port ¢,with a repetition of
the action first described. It will of couarse
be understood that the piston 4 will strike
the inner end of the tool 5 and deliver the
proper blow thereto while under very high
speed. Inasmuch as the piston acts to con-
trolthe distribution-valve at or nearthe limits
of its reciprocation it follows that the cylin-
der may be long, while the piston may be
short.
by a short and comparatively light piston.

The admission-port b has a muech smaller
cross-section than the admission-port &, from
which it follows that the air will be admitted
to the inner end of the e¢ylinder much more
rapidly than it will to the outer end of the
cylinder, with the result that the outward or
blow-producing stroke of the piston will be
much more rapid than the return movement
thereof. This feature isof great importance
in the practical operation of the hammer.
With a given number of strokes per second
it enables a harder blow to be delivered to
the tool with a correspondingly-diminished
recoil at the handpiece. As a result of this
action & larger and more powerful hammer
may be held in the hand and controlled by
the operator.

If in starting the engine the distribution-
valve 7 should bhe in the position indicatedin
Fig. 2, air will pass from thesupply-chamber
a' through the admission-port £ into the inner
end of the cylinder and the piston will be
forced outward until it has engaged the tool
and forced the same outward far esough to

permit the inner end of the piston to pass |

This permits a hard blow to be struck
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| and open the port p. The air from the eylin-

der 3 will then be admitted through the port
p, port b, and perforations b’ against the up-
per enlarged end of the distribution- valve
and will force the said distribution-valve
downward or back into the position indicated
in Fig. 1. In this manner the proper relations
of the piston and the distribution - valve are
established and the hammer is started into
action. '

The hammer above specifically deseribed
is capable of many modifications within the
scope of my invention and may be driven by
air or any other elastic fluid under pressare.

What I claim, and desire to secure by Let-
ters Patent of the United States, is asfollows:

1. A direct-acting engine havinga distribu-
tion-valve independent of and out of contact
with the piston and having within its eylin-
der a compression-chamber with a passage
leading to said distribution - valve, whereby
the movements of said distribution-valve are
controlled by pneumatic pressure generated
by the momentum of the piston, substantially
as deseribed. | .

2. The combination with the eylinder 3 and
piston 4, of the distribution-valve 7, 8, seated
without said cylinder 3, ports leading to and
from said distribution-valve and to the said
cylinder, said cylinder having the compres-

sion-chamber 3* opening.through a port ¢ be-

neath the projecting ledge 8 of said distribu-

tion-valve, substantially as described.

3. The combination with the cylinder 3 fit-
ted with the tool 5 and piston 4 and havingin
its ends the compression-chambers 3* and 3°,
of the handpiece 2 secured to said eylinder,
equipped with a throttle-valve and provided
with the valve-seat, a’, the distribution-valve
7. 8, seated in said valve-seat, and suitable
admission and exhaust portsinvolving a sup-
ply-ducta, b, leading from said throttle-valve
to said seata’,the portsk,g,opening from said
seat o' to said compression - chamber 5%, and
the ports ¢, b? leading from said distribution-
valve to the opposite ends of the cylinder.

In testimony that I claim the foregoing as
my invention I havesigned my name in pres-
ence of twosubseribing witnesses. |

JOHN K. LENCKL.

Witnesses:

M. BREITFUSS,
K. LOURIE.
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