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Application filed June 15,1894, .Serial No, 514,652,

To all whom it may concern:

Be it known that I, WiLLiaM F. SCHMIDT, a
citizen of the TTnited States, residing in the
city of St. Louis, State of Missouri, have in-
vented a certain new and useful Improvement
in Engines, of which the following is a full,
clear, and exact description, reference bemv
had to the accompanying drawings, formmw
part of this speelheatlon wherein—

Figure 1 is a longitudinal section showing
thepistonina central or “lap ” position. Flo'
2 is a similar view showing the piston on 1ts
upstroke. Fig. 3 is a similar view showing
the piston on its downstroke. Fig. 4 is a
longitudinal section of the cyhnder, showing
the arrangement of the exhaust-ports. Fw
51is a top plan view of the same.
longitudinal sectional view of another tform
of cyhndex showing a portion of the pisfon
in its extreme low posmon Fig. 7 is a cross-
sectional view taken on line 7 7 Fig. 6. Fig.
8 is a detailed view of the cyhnder -lining
shown in Fig. 6, and Fig. 9 is a detail view
of the platon

My invention relates to a new and useful

improvement in engines, and is illustrated in

~ the drawings as being applied for use in con-
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nection with what is known as a dneumatie
hand-tool, or a tool in which a chisel is caused
to be v1brated by the impaect of a piston; but
it is obvious that the principle of operation
which I have here illustrated couldbe advan-
tageously applied to other forms of engines,
and to engines used for other purposes.
Heletofore, sofaras I am aware, all engines
of the character illustrated, and, in fact en-

gines of all descriptions, have mcluded ases-.

sentlal elements of their construction a eyl-

- inder, a piston, and a controlling or distribn-
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ting valve, which controls the exhaust and
admission of the motive fluid above and below
the piston. This controlling valve, in how-
ever diverse form, is found in all construc-
tions where a piston is caused to be recipro-
cated by the admission and exhaust of motive
fluid above and below the piston. In my
present invention, I dispense entirely with
this controlling or dxsmbutmg valve, and by
80 arranging the ports in the eylinder the pis-
ton 1tself is caused to control the admission

Fig. 6.is a:

(No model.}

dnd exhaust of the motive fluid thereabove
and therebelow.

In the drawings, A indicates the eylinder,
bored for the reception of the piston B, and
formed with a opening in its forward end for
the reception of a tool-shank C. . The upper
end of the cylinder is closed by a suitable plng
or cap D, which is formed with an opening d
for the. passage of the motive fluid to the in-
let port Lin the cylinder. To thiseap or plug
D is secmed any suitable means for conduet-

ing the motive fluid from its source of supply.

The inlet port 1 opens into the bore of the
cylinder at aboutits middle, and is opened or
closed by the upper or lower head of the pis-
ton, when said piston is in either of its ex-
treme positions. The piston Bis formed with
a recurved portion or annulas about its mid-
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dle, into which the inlet port 1 normally opens -

during the operation of the machine.

2 and 3 are connecting ports opening from
points above and below the middle portion of
the bore to the upper and lower ends of the
bore.

5.and 6 are exhaust openings connected to
a common exhaust 7, leading to the exterior,
orsaid exhausts may lead directly to the exte-
rior, as is obvious.

On the lower end of the piston, a stem Eis
provided, which stem operates in an opening
formed in the lower end of the cylinder and
upon tool-shank C. The extreme lower end
of this stem entirely fills its opening, while
the upper portion of the stem is cut away at
its sides, so that the motive fluid can escape
through the stem opening and tool shank
opening for purposes hereinafter described.

The operation of the tool constructed as
above is as follows: Assuming that motive
fluid is admitted through port dinto theinlet
port 1, and that the position of the piston is
as shown in Fig. 1. In this position of the
piston, the motive fluid ean go no farther than
the space formed by the annulus. Assuming
now that the engine is tilted slightly, so asto
cause the piston to uncover the lower opening
of port 2. Thiswillestablish communication
between the inlet port and the space above
the piston, and cause the piston to descend
with force. On the downward movement of
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the piston, its upper head will close the lower

opening of port 2 and its lower head will open
the upper opening of port 3, thus cutting off
communication between the inlet port and
the space above the piston, and opening com-
munication between the inlet port and the
space below the piston. At the same time,
the upper head will open port 5 soas to ex-
haust the air from above the piston—port 6
in the downward position of the piston being
closed. The piston is now caused to ascend,
which will close exhaust port 5, close the up-
per opening of port 3, open exhaust port 6,
and then open the lower opening of port 2,
in the order named, the reverse being the
case when the piston is descending; and so
this eyele of operations is continued.

To control the speed of the tool,I have con-
nected the exhaust ports to a common lead-
out, which lead-out or mouth, when choked
or closed,and not permitting the full amount
of air to exhaust, will, econsequently, decrease
the number of strokes of the pistoun, but which
when permitted to exhaust fully will allow the
iston to run at its maximum speed. .

It will be noted that by the arrangement of
the several ports, if the piston were permitted
to make an extreme stroke at each operation,
it would be cushioned at both ends, as the
stem E does not pass beyond the shoulder
formed in the eylinder to arrest the inward
movement of the tool-shank until after the
upper piston head has closed the inlet-port1.
The advantage of this is, that very often it is
desirable to use the tool from time to time
without being compelled to cut off the supply
of motive fluid, nor permit the tool to run
without doing any work, thus wasting the mo-
tive fluid. 'To stop the reciprocation of the
piston, and, at the same time, have it ready
for instantaneous operation, I choke the ex-
haust until the piston sinks to its lowest po-

"sition, when the confined air beneath the pis-

ton will escape through the stem and shank
openings, and the upper head of the piston
will close the inlet port 1. To start the tool
when the motive fluid is thus turned full on,
and the tool has been dead, it is only neces-
sary to elevate the forward end until the up-
per head of the piston passes above the inlet
port, when it will start immediately to recip-
rocate.

I have shown in Figs. 1 to 4 a bored cylin-
doer, made of one piece, but it may be found
desirable to make the cylinder of two pieces,
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as shown in Figs. 6 to 8, and in which a lin-
ing G is inserted in the bore, which lining is
formed with suitable port openings to the in-
terior, the outer periphery of the lining be-
ing filed or otherwise reduced to form the
connecting port.
in Fig.7,1 bave shown this lining in position
in this cylinder, and have, also, illustrated a
blind-port 8, which is of praectically no use
save for purpose of equally distributing the
metal around the cylinder.

- Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, is—

1. In an engine, the combination with a cyl-
inder which is formed with an inlet port open-
ing thereinto about midway its length, ports
2 and 3 which lead from each side of the in-
let port to the ends of the eylinder, and ex-
haust ports which lead from the cylinder at
points between the openings of ports 2 and
3 into the eylinder respectively, of a two-
headed piston mounted in the eylinder which
co-operates with said ports,and a stem on the
piston which projects through an opening in
the forward end of the cylinder, said stem
being so formed that when the piston is in an
extreme forward position, it permits the mo-
tive fluid in front of the piston to exhaust so
that one of the heads will align with the in-
let port to clo-e the same; substantially as de-
scribed.

2. In an engine,the combination with a ¢yl-
inder provided with suitable inlet and exhaust
ports, of a piston operating therein,a stem on
the piston which projeets through theforward
end of the c¢ylinder,said stem being so formed
that when the piston is in an extreme forward
position it exhausts the motive fluid in front
of the piston and permits the piston to close
the inlet port, substantially as deseribed.

3. In an engine, the combination with a eyl-
inder, of a piston mounted therein,and a stem
on thepiston which projects through an open-
ing in the forward end of the cylinder, said-
stem being formed with reduced sides and a
cylindrical outer portion, substantially as de-
sceribed. ‘

In testimony whereof I hereunto affix my
signature, in presence of two witnesses, this
9th day of June, 1894.

WILLIAM F. SCHMIDT.

Witnesses:

F. R: CORNWALL,
HucH K. WAGNER.
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