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(I;To‘ mo Ele_i.)

To all whom it may concer:

Be it known that I, DANIEL DRAWBAUGH,
a citizen of the United States, residing at Eb-
erly’s Mill, in the county of Cumberland and
State of Pennsylvania, haveinvented certain
new and useful Improvements in Pneumatic
Tools; and I do hereby declare the following
to be a full, clear, and exact description of the
same, reference being had to the accompany-
ing drawings, forming a part of this specifica-

tlon and to the lettem of reference marked.

theleon
This invention relates to 1mp1 ovements in

hammer tools, commonly known as ‘‘pneu-
matic” tools, because mosl commonly dnven_

by complessed air and adapted to be held in
the hand of the oper ator for cutting, chipping,
and repoussé work, and while the mventmn
relates primarily £0 tools of this class it will
be understood that the invention may be em-
bodied in larger tools for heavier work or tools
designed for othel kinds of work. |
The invention has for its object to produce
a tool in which the hammer or piston proper

will operate as its own valve for admitting

pressure to drive it, being for this purpose

given an oscﬂl&torv lIlOtIOII at right angles to
Tts line of reciprocation to cover and uncover

the appropriate ports, such oscillation being

secured by the pressure of the operating me-

dium applied directly to the piston or hammez
1tself.

Referring to the accompanying drawings,
Kigure 1 1s a side elevation of a tool embody-
ing my present invention. Iig. 2 1s a simi-
lar view with the sheath or casing removed to
show the arrangement of the pressure and ex-
Kig. 3 1s a4 similar
view looking at that side of the tool shown at
the top in Fig. 2. IKig. 41is alongitudinal sec-
tion with portions shown in elevation and
broken away to illustrate the arrangement of
theinternal mechanism. Fig. 5isa sectional
view at right angles to Ifig. 4, taken on the
line z . Fig. 61is a detail view of the ham-
mer or plston and Fig. 7, a detail view of the
ports, looking at the 0ppos1te side of the tool
from that shown in Fig. 2. Tig. 8 is a view

corr espondmﬂ to Fig. 2 Showmﬂ‘ a modified
so arrangement of the por bs.

Fig. 9 is a longi-
tudmal section through the {00l shown in Fig.

| described, although it is a highly-e

S, with the hammer or piston in elevation.
Fig. 10 is a sectional view taken at right an-
oles to Flig. 9. Ifigs. 11 and 12 show the ham-
mer or piston in side and end elevation, re-
spectively. - Iig. 13 18 a cross-sectional view

of the piston illustrated in Figs. 11 and 12 and

adapted for use in connection with the tool
shown 1n Ifigs. 3, 9, and 10. |
Like letters of reference in the several fig-
ures indicate the same parts. | -
‘The body of the tool in the accompanying

drawings (lettered-A) is shown as formed of

an integral piece of steel internally bored to

form the cylinder B, in which the piston or

hammer C reciprocates. The front end of
the cylinder in the form-of tool shown is
closed by a long washel ‘D, centrally aper-
tured for the passage of the nose- pleee ¢ of
the hammerorpiston C. This nose-piece also
preferably extends into the nose A’ of the

1 tool itself, which Jatter—i. e., the nose A'—

SCTews into the body of the toola,nd holdsthe
washer D in place. Thenose A’is alsobored

longitudinally and serves as a seat for the

end of the toolorchisel, which isindicated by
the letter K.

It is obvious that the particular means for
delivering the blow to the tool may be varied
in aceordance with the construction of other
tools of this character, and I do not wish to

be limited to the particular form shown and
icient

constr uctlon

To facilitate the construction of the ports
and passages, the rear end of the tool-body is
preferably somewhatreducedindiameter,and
the passages are formed in the exterior sur-

face of this reducéd portion, and when com-

pleted this reduced portion is inclosed by a
sheath or casing F, Fig. 1, which also forms
the outer walls of said passages.

Referring particularly now to Iigs. 2, 5,
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and 7, 1t will be seen that the.inlet or.pres--

sure-supply opening is formed in the rearend
of the tool, and it communicates through a

95

passage & with two diag oonally-arranged ehan-. |

nels g, extending to 0pp0$1te sides of the body

of the tool and telmmatmn in ports ¢',-Fig.
2, and ¢g°, Kig. 7. Auanﬂed adjacent toand

pamllel with these ports g ¢* are two ports
I/ I*, which communicate through channels

| {ole
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hv with the exhaust-opening, passing out be-
tween the casing ' and body of the tool at
the rear end. | |

- For cooperation with the inlet and exhaust
ports arranged in this manner the piston or
hammer is provided on approximately dia-
metrically opposite sides with ports X, which
lead out, respectively, through passages &' to

- opposite ends of the piston or hammer, the
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arrangement being such that when the inlet-
port on one side is in registry with the port k&
the exhaust-port on the opposite side is in
registry with the port & on that side, and
hence pressure will be admitted to one end of
the piston or hammerand exhausted from the
opposite end, and in order that the piston or
hammer may be shifted transversely or given
an oscillation on its longitudinal axis in
proper sequence to secure a reciprocatory
movement thereof I provide in said piston or
hammer a chamber L for the reception of an
abutment-block M, the block M being of sub-

stantially the samelength as the chamber, but |

of a less width than the chamber, the space be-
tween the sides of the block and the sides of
thechambercorrespondingin width to the dis-
tance between theports g’ and 2’ or g* 2. The
abutment-block M is provided with a groove
or keyway m, into which projects a fixed key
or spline N, mounted in the body of the tool,
by which arrangement the abutment-block
M is permitted to move back and forth lon-

gitudinally in unison with the piston or ham-

mer, but is held against transverse movement
therewith, and hence constitutes a stop which
will limit the movement of the hammer in

1ts transverse oscillation in each direction.
I.eading into the chamber I. on each side of

the abutment-block M are two ports or pas-
sages « b, Fig. 6, and «® and 4% and in the
walls of the tool corresponding ports and pas-
sages are formed, communicating with the
steam and exhaust passages for the purpose

of alternately admitting the pressure and ex-

hausting the pressure from the chamber I on
opposite sides of the abutment-block and
thereby secure the transverse oscillation of
the piston or hammer. The portsin the body
of the tool which register with the ports a and
b are lettered, respectively, ' and o/, Fig. 2,
the port ¢’ communicating with the pressure-
passage ¢' through the channel ¢° and the
port O’ opens directly into the exhaust-pas-
sage. 'I'heportsin the body of the tool which
cooperate with the ports 0? a¢® are shown in
Fig. 7 and are lettered §° «®, the latter com-
municating through the channel a® with the
pressure - passage ¢. ‘Yhen the piston or
hammer is at the upper end of the cylinder,
pressurelsadmitted through the porta’,which
rotates the piston or hammer to bring one of
the ports & into registry with the port ¢’, and
simultaneously the port 6*is in registry with
the port 0° to permit the pressure in the
chamber L. on that side of the abutment-
block M to escape. When the ports k and ¢’
are in registry on one side, the port & on the

]

opposite side of the piston or hammer is in
registry with the port #° on that side, the
result being that pressure is admitted to the

| upper end of the eylinder and exhausted from

70

the lower end, the piston or hammer being

caused to advance. When it reaches the
lower end of the cylinder, the port & is brought
into registry with the port &' and the port &’

1s brought into registry with the port a°, per-

mitting the pressure to be admitted on the
opposite side of the abutment-block M and
exhausted from the side to which it was for-
merly admitted. Thus the piston or hammer
1s oscillated or turned on its longitudinal axis
In a reverse direction, which movement re-
verses the relative positions of the ports c and
inlet and exhaust ports ¢’ /v and ¢* /?, admit-
ting pressure to the lower end of the cylinder
and permitting the upper end to exhaust. It
will thus be seen that the piston itself oper-
ates as 1ts own valve and at the same time a
certain action of the piston is secured.

As thus far described it will be noted that
the inlet and exhaust portsare located on op-
posite sides of the cylinder,whereby the pres-
sure 1s equalized on the piston or hammer and
1t 18 caused to wear evenly and liability to
stick in the cylinder by reason of lateral
pressure 1s largely obviated; but it is obvious
that the inlet and exhaust passages may be
located, 1f desired, on one side only, and the
arrangement 1n this instance would be very
similar to that of an ordinary steam-engine,
wherein there are three ports, one central
and two side ports, which are controlled by
the valve to admit pressure alternately to op-
posite ends of the cylinder. '

In Ifigs. § to 13 I have illustrated a con-
struction of this character, and by reference
to Ifig. 8 1t will be seen that the inlet or pres-
sure passage ¢° communicates with the port

g°, leading into the cylinder, and oneach side

and In proximity to the port ¢° there is a port
1, communicating with an exhaust-passage
% which may lead out to the open airatany
suitable point. (Notshown.) The pistonor
hammer C° together with the abutment-block
M®, are made in this instancoe just as in the
first-described construction, and in the walls
of the e¢ylinder there are formed ports a?, ab,
«’, and a'®, the ports ¢’ and «® being in com-
munication with the exhaust-passage I1° and

the ports a” ¢ being in communication, as

shown by the dotted lines in Fig. 9, with the
pressure-passage G°. The codperating ports
in the piston or hammer for admitting pres-
sure to give the lateral oscillation to the pis-
ton or hammer are lettered «® b and % b7,
With this arrangement when the piston or

“hammer 1s at the upper end of its stroke, as

shown in Fig. 9, the port 0° is in registry
with the port a'% admitting pressure to the

chamber L° and causing the piston or ham-
mer to rotate on its longitudinal axis, so as

to bring the port 4°into registry with the port

1%, so as to exhaust from the lower end of the
| eylinder, and also so as to bring the port &6
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into regislry with the port ¢° so as to admit
pressure to the upper end of the cylinder, and
at the opposite side of the chamber L° the
port a’ is in registry with the port a’, so as to
permit the pressure to exhaust from that side
of the chamber, the result being that the pis-
ton or hammerisadvanced. Whenit reaches
the forward portion of its stroke, the port b°
is brought into registry with the port a8, per-
mitting pressure to exhaust from that side
of the abutment-block, and simultaneously
the port 67 is brought into reg gistry with the
pressure-port ¢’ to admit pressure to the op-
posite side of the abutment, thereby causing
the piston or hammer to move on its longitu-
dinal axis in a reverse direction and the port
/c°> to be brought into registry with the port
g% s0 as to admit pressure to the lower end
of the cylinder, and simultaneously the port
k% is brought into registry with the port AS
to exhaust pressure from the upper end of
the cylinder. "This sequence of movement
will be continued so long as the pressure is
supplied in the well-understood manner.

Obviously the particular location of the
ports for controlling the admission of pres-
sure alternately to opposite sides of the abut-
ment-block may be varied within a very wide
limit in accordance with the well-understood
principles of steam-engineering, the object
to be attained being simply that when the
piston is at one end of its stroke pressure
shall be admitted, so as to rotate the piston
and secure a 1)1'01)81 registry of the main
steam and exhaust ports to cause a reverse
movement of the piston, and vice versa.

It will be observed that the construction of
the tool is exceedingly simple and the wear
on the parts reduced to a minimum. By se-
curing the oscillation of the tool on its lon-
gitudinal axis by the pressure of the propel-
ling medium only, which medium is elastic,
1t will be noted that lateral vibration of the

tool is entirely overcome, inasmuch as the

only shock which can be imparted to the
workman’s hands would be the shock tend-
ing to twist the tool on ifs longitudinal axis—
that is, of course, leaving 01113 of view the
long 1tudma1 shock mmdent to the vibration
of the hammer or beater lengthwise of the
tool, which is incident to all pneumartic tools.
The main pressure and exhaust ports ¢' I
and ¢~ h*, together with the coéperating ports
ke, me made of relatively great length and
slight width in order that the full pressure of
the driving medium may be exerted uponthe
piston or hammer until the end of its stroke
is reached or until the relative positions of
the ports are shifted by the registration of
the subordinate ports which control the trans-
verse oscillation of the piston or hammer.
These subordinate ports which control this
transverse oscillation, it will be understood,
are preferably made quite shortin the direc-
tion of the longitudinal axis of the piston or
hammer, and hence they act only at the mo-

|

v

extreme of its movementor a point approxi-
mately at the extreme of such movement, as
1t 1s frequently desirable to reverse the move-
ment of the piston or hammer before it actu-
ally contacts with the ends of the cylinder,

thereby securing a cushioning of the same.

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

1. In a pneumatic tool, the combination
with a cylinder or body and a piston or ham-
mer adapted to reciprocate therein, said pis-
ton or hammer having lateral ports with pas-

sages leading out to Opposnte ends of the said

pIStou or hdmmel , pressure and exhaustports
in the body of the tool with which the ports
in the piston or hammer are adapted to be
brought into registry by the oscillation of the
piston or hammer on i1ts longitudinal axis, of
an abutment mounted in a recessin said pis-
ton or hammer, means for preventing the lat-
eral movement of the abutment and codper-
ating pressure and exhaust ports for admit-
ting pressure alternately to opposite sides of
sald abutment, whereby the transverse oscil-
lation of the plston or hammer is secured;
substantially as described. .

2. In a pneumatic tool, the combination

formed therein together with main pressure
and exhaust ports and subordinate pressure
and exhaust ports, of a piston or hammer
mounted in said cylinder and having ports
and passages leading out to opposite ends
of the same, and adapted to be alternately put
into communication with the main exhaust
and pressure ports in the body of the tool by
a transverse oscillation of the piston or ham-
mer, sald piston or hammer having a cham-
ber or recess therein and an abutment located
in said chamber or recess and held against
transverse movement, said piston or hammer
having ports communicating with said cham-
ber or recess and adapted to be alternately
brought into communication with the subor-
dinate ports in the body of the tool by the
longitudinal movement of the piston or ham-
mer whereby pressure 1s admitted to opposite
sides of the abutment and the transverse 0s-
cillation of the piston or hammer secured;
substantially as described. -

3. In a pneumatic tool, the combination
with the body of the tocl having a cylinder
formed therein and having main pressure
and exhaust ports leading into the side of
said cylinder with subordinate pressure and
exhaust ports also leading into the side of
the cylinder, of a piston or hammer adapted
to reciprocate in said cylinder and having
ports adapted to register with the pressure
and exhaust ports in the body of the tool and
leading out to opposite ends of the piston,
and also having a chamber or recess substan-
tially as described, with ports for admitting
and exhausting pressure alternately to op-
posite sides of said recess or chamber when

ment when the piston or hammer reaches the 1 brought into registry with the subordinate
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ports in the body of the tool, and an abut-

‘ment-block located in said chamber to divide

the same longitudinally, a keyway formed in
sald abutment-block and a fixed pin orspline
for preventing the transverse oscillation of
sald abutment-block while permitting it to
reciprocate in unison with the piston or ham-
mer; substantially as described.
4. In a pneumatic tool, the combination
with the body of the instrument having a
cylinder formed therein, of the piston adapted
to reciprocate in said cylmdel and having a

chamber formed in the cylmdueal face there- |

of, an abutment-block mounted in said cham-
ber. and adapted to divide the same longitu-
dinally, said block having a lon ‘""Itudlndl key-
way and a fixed key or sphne f01 preventing
the transverse oscillation of the abutment-
block, the body of said tool and the piston or
hammer having codperating ports and pas-

- sages wher eby when the hammer is recipro-

eated longitudinally, pressure is alternately

admitted and exhausted toand from the cham-

ber on opposite sides of the abutment-block,
whereby the transverse oscillation of the plb-
ton or hammer is secured, and also having
ports and passages whereby when said piston

is oscillated transversely, pressure will be al- |

ternately admitted and exhausted to and from
opposite ends of the cylinder; substantially
as described. -

5. In a pneumatic tool, the combination
with the body of the tool having a eylinder
formed therein, of a piston adapted to recip-
rocate in said eylinder and having a chamber
formed in the side thereof, an abutment-
block mounted in said chamber and adapted
to divide the same, with means for preventing
the transverse oscillation of the abutment-
block, said tool-body and piston or hammer
having codperating longitudinally-extended
and relatively narrow ports for admitting and
exhausting pressure to the opposite ends of
the cylinderandalsohaving codperating ports
for admitting pressure to opposite sides of
thhe chamber to secure the transverse oscilla-
tion of the piston or hammer and thereby
bring the first-mentioned ports into proper
1eﬂ'1ﬂ:t1 'y to reciprocate the piston and main-
tain the pressure thereon throughounut prac-
tically its entire movementin each direction;
substantially as described.

DANIEL DRAWBAUGI.

Witnesses:

IHHENRY B. EBERLY,
SAMUEL D. HoLTz.
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