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(No model,)

To all whom it maz 1/ CONCEFrIL:

Be it known that I, J ULIUS KELLER, a citi--

zen of the United State& residing in the city

and county of Phlladelphm Sta,te of Pennsyl-
‘vania, have invented a new and useful Im-
provement in Pneumatic Tools, which im-
provement is fully set forth in the following

specification and accompanying drawings.
My imvention consists of an improved con-

struction of pneumatic tool which is espe-

clally adapted for use in dressing and carv-
ing stones of all kinds, in calkmw boilers,
Ghlppl]ilﬂ‘ metals, and for every kmd of WOlk
in which the hammer or mallet and chisel are
ordinarily employed, provision being made for

reducing the number of parts and simplify-
- Ing and cheapemnw the construction through-

01113 whereby the dur ablllty of the tool is
ﬂreatly increased and the noise and vibration
incldent to the extreme rapid movement of
the hammer are reduced to a minimum, all as
will be hereinafter set forth. |

Figure 1 represents an exterior view of a.
pneumatle tool embodying my invention.

Fig. 2 represents a longitudinal sectional view

ot The same, showing the relation of the ham-
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mer to the inlet and exhaust. ports.
1epresents another longitudinal sectional
view showing more clearly certain of the in-
let and exhaust ports, the hammer beingin the
same position. Fig. 4repr esentsawew Simi-
larto Fig. 2, the hammel being shown in an-
other posﬂslon relative to the mlet and exhaust
ports. Kig. 5 represents a transverse section
on line x x, Fig. 3. Tig. 6 1eplesents a longi-
tudinal seetlonal view %h owing a. modlﬁed
form of hammer.

Similar numerals of reference m_dlcate COT-

responding parts in the several figures.

Refelrmﬂ' to the drawings, 1 desw nates the
cylinder or casing which 111010868 the Prinei-
pal operative palts of the device. -

2 designates the inlet-opening for the mo-

tive ﬂmd which is preferably compressed air,
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from which point 2 extends the inlet-port 3
which communicates at 4 with the internal
p01t10n of the cylindrical casing 1, within
which is nicely fitted the hammel () which
has its diameter reduced at the pomts 7, 8,
and 9, thus forming annular grooves, said
hammer also hamnﬂ enlarged portlons 10 11,

12,and 13, which eont:zwt with the mterlol [

Fig. 3

walls of the cylinder, it being understood that
the annular groove 8 of the hammm serves in
quiy junction W1th the port 4 to control the ad-

‘ission of the compressed air or other motive

fluid to each end of the cylmdel while the an-
nular grooves 7 and 9, in eon]unctlon with

”smtable outlet-ports, allow the dead air to be

exhausted &ltelnately from the ends of the
cylinder, as will be explained.

14 designates aportinthe eylinder1, which
has one end 15 communicating with the left-
hand extremity of the interior of the cylinder,
while its other end 16 also communicates
therewith a little to one side of the center
thereof. 1In.like manner the port 17 has its
end 18 opening into the right-hand end of the

interior of the cylinder, Whlle 1t8 other end

19 opens thereinto at one side of the center.

20 designates the exhaust-passage, which
communicates with the interior of the cylin-
der by the ports 21 and 22, which are located
one on each side of the center as will be evi-
dent from Figs. 2 and 4, said exhaust-pﬂssaﬂe

20 Commumcatmﬂ' at the point 23 with the

air.
24 designates a throttle-valve, which con-

-sists of the pistons 25 and 25%, connected by

the neck 206, said piston 25 havmn the stem
26% pr OJectmﬂ beyonditfor a purpose tobe re-
ferred to. The said valve 24isadapted to be
reciprocated in the passage 26**, which latter,

1t will be seen from Figs. 2 and 4, extends

transversely to the inlet and exhaust passages

3 and 20, so that the pistons 25% and 25 con-

trol the same, respectively,the outward move-

ment of said plstons being caused by the com-
pressed air which is introduced through the

port 27% to below the piston 25%, the move-
ment in the opposite direction bemn caused
by rotating the collar 27, whereby the stem
267, which may have its top portion beveled

or ehamfel ed, may be readily depressed into

the position seen in Fig. 2, so that the pistons
25 and 25% will be moved out of the inlet and

-exhaust passages, and the same will not be

throttled, in which latter position the valve

1s shown in Fig. 2. When the collar 27 is ro-
tated farther 11]11311 the hole 28 is in alignment
with the valve 24, the compressed air which
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enters the port 27 X will force said valve into

the position seen in Fig. 4, as is evident.
"The left-hand end of the eylmdel 11s screw-
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threaded and provided with a shoulder 29,

against which the plate 30 is firmly held by
means of the abutting portion of the nose-
piece 31, which is screwed againstit. The
said plate 30 has a central opening therein,
through which extends the shank 32 of the
head 33, which latter is of larger diameter
and is held in position and guided by means
of said nose-piece, the movement of said
head being limited by the shoulder 34, which
is formed at the junection of the bores 35 and
36, the latter serving to guide the head 53
and the former serving to hold the shank of
a tool 37. (Shown in Fig. 2.)

The construetion in Fig. 6 is substantially
the same as Figs. 1 to 5, inclusive, except that
the hammer 6* within the c¢ylinder 1 has only
the central annular groove 8%, the end grooves
7 and 9 (shown in the other hammers) being
dispensed with, the arrangement and opera-
tion of the inlet-ports, throttle-valve, collar,
&e., being the same in the other previously-
deseribed constructions, the ecylinder exhaust-
ing through the ports 3* and 4%, as 1s evident.

The operation is as follows: Referring first
to Figs. 2 and 3, in which the hammer 6 is at
nearly its extreme left-hand position, the
compressed air or other motive fluid enters
the inlet 2, passes through the passage 3 and
port 4 into the interior of the cylinder 1, and
since the hammerisprovided with the central
annular groove 8 the fluid passes into port 16
and out of port 15, and the hammer ¢ will be
moved from left toright, the cylinder exhaust-
ing through the ports 18, 19, and 22 into the
passage 20, and thence freely to the air when
the exhaust-passage is open, as in Fig. 2. In
like mannerthe hammer 6 will be moved from
right to left, as will be understood from FKig.
4, where said hammer is shown at 1ts extreme
right-hand position, the motive fluid entering
the port 4, as before, and passing thence
through the ports 19 and 18 to the right-hand
end of the cylinder, moving the hammer to
the left, the exhaust taking place through the
ports 15 16 21 and passage 20, as before.

The throttling of the inlet and exhaust pas-
sage has already been explained, 1t being un-
derstood that a slight rotation of the collar 27
will effect this, the valve 24, when In the po-
sitions shown in Figs. 4 and 6, being first
pushed inwardly by the fingers or thumb un-
til its stem 1s clear of said collar, whereupon

" the latter can be rotated until the holetherein

is out of alignment with the stem 26*, and
that when said passages are throttled no move-
ment of the hammer can take place.

The tool seen in Fig. 6 operates as has al-
ready been described, the location and rela-
tion of the inlet and exhaust ports and pas-
sages to the hammer being the same.

It will be noticed that 1 have shown the
nose-piece made separable from the casing
and also the opposite end portion, which con-
tains the compressed-airinlet and the exhaust
and throttle - valve; but i1t 1s obvious that

- slight variations may be made in the manner

549,514

of assembling the above parts, and I therefore
reserve the right to make such changesin my
device as will come within the scope of my in-
vention.

1t will be further noticed that by making

‘the hammer or piston 6 portless and valveless

I attain the greatest strength and durability
possible, and by thus reducing the number
of parts to aminimum all liability of derange-
ment or accident to the same is removed.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, 1s—

1. In a pneumatic tool, a cylinder, a port-
less, valveless hammer therein,thelatter being
provided with a centrally located groove, an
inlet passage, always in communication with
said central groove, passages alternately in
communication with the latter and the ends
of the eylinder, and adapted to serve alter-
nately as inlet and exhaust passages for the
motive fluid, and means for conducting the
exhaust to the exterior of the cylinder, sub-
stantially as described.

9. In a pneumatic tool, a cylinder, a ham-
mer therein, having the annular grooves 7, 3
and 9, and the enlarged portions 10,11, 12 and
13, the passage 3 and inlet port 4 always 1n
communication with said central groove 8,
passages in communication with the latter,
and the ends of said cylinder adapted to serve
alternately as inlet and exhaust conduits, ex-
haust ports adapted to register with said
orooves 7 and 9, and an exhaust passage com-
mon to both of said exhaust ports, substan-
tially as deseribed. .

3. In a pneumatic tool, inlet and exhaust
passages, a recess extending across and at an
angle thereto, a throttle valve in said recess,
a rotatable collar mounted on said tool in the
plane of said throttle valve, and means for
conducting compressed air to below said
valve, substantially as described.

4. In a pneumatic tool, inlet and exhaust
passages,a throttle valve controlling the same,
said valve consisting of the pistons 25 and 257,
a neck connecting the same, a stem project-
ing above said piston 25, a port for conduct-
ing compressed air below said valve, and a ro-
tatable collar having a hole therein, substan-
tially as described.

5. In a pneumatic tool, a eylinder, a ham-
mer therein, having a centrally located annu-
lar groove, always in communication with the
inlet passage for the motive fluid, passages
having, each, an end in communication with
the ends of the cylinder, the other ends of
said passagesbeing alternately in communica-
tion with said groove, and serving alternately
as inlet and exhaust conduits for the motive
fluid, means for conducting said exhaust to
the exterior of the cylinder, and means for
throttling said inlet and exhaust passages,
substantially as described.

6. In a pneumatic tool, a cylinder, a ham-
mer therein having a central annular groove,
passages in said eylinder which communicate
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withsaid groove, and the ends of said eylinder, |

and serve alternately as inlet and exhaust
conduits for the motive fluids, an inlet passage
for the motive fluid also communicating with
sald groove, and a suitable exhaust passage

leading to the exterior of said cylinderin prox-
imity to said inlet passage, and suitable ex-

haust passages for said motive
t1ally as described.

7. In a pneumatic tool, a casing having a
threaded end, the separable portion having
the inlet and exhaust ports, a throttle valve,

uld, substan-

‘a rotatable collar mounted onsaid tool in the

plane of said throttle valve, a recess therefor,
and a portleading tothe lower portion of said
recess under said throttle, substantially as
described.

. In a pneumatic tool, acylinder, anon-ro-
tating hammer therein having the annular
grooves 7, 8and 9, the inlet port 4, suitable
passages leading therefrom toeach end of the
cylinder which serve alternately as inlet and

exhaust conduits for the motive fluid, exhaust

ports 21 and 22, and a passage leading there-
from to the exteriorof the cylinder, substan-
tially as described.

~ 9. In a pneumatie tool, a cylinder, a solid

‘hammer therein having the annular grooves

7, 3 and 9, the inlet passages communicating
with the port 4, suitable passdges leading

therefrom to each end of the cylinder, exhaust |

ports 21 and 22, a passage leading therefrom
to the exteriorof thecylinder, a throttle valve
controlling said inletand exhaust passages, a
port for conducting the motive fluid to the
bottom of the throttle, and a collarrotatably
mounted on said tool in proximity to said
throttle valve, substantially as described.

35

10. A pneumatictool, havingits ends made

separable therefrom, one end adapted. to re-

 celve a toolor chisel, and the otherend having

the inlet and exhaustpassages for the motive
fluid, athrottle therefor provided with a stem,
a port for leading live motive finid undersaid
throttle and a rotatable collar having a hole
therein, adapted to register with said stem,
substantially as described.

11. In a pneumatic tool, a cylinder, a port-
less, valvelesshammer therein, the latter be-
ing provided with a groove intermediate its
ends, an inlet passagein communication with
said groove, passages alternately in commu-
nication with thelatter and the ends of the cyl-
inder, and adapted to serve alternately as in-
letand exhaust passages for the motive fluid,
and means for conducting the exhaust to the
exterior of the cylinder, substantially as de-

scribed.
JULIUS KELLER.
Witnesses:
JOHN A. WIEDERSHEIM,
E. H, FAIRBANKS.
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