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To all whom it may concern:
Be it known that I, PIERRE CHOUTEATU, a

citizen of the United States, residing in the

city of St. Louis, State of Missouri, have in-

vented certain newand useful Improvements

in Direct-Acting Steam orPneumatic En gines,
of which the following is a full, clear, and ex-
act description. T

My invention relates to improvements in |

that class of direct-acting steam, pneumatic,
or other motive-fluid -engines in which the

- piston is reciprocated in the cylinder by the

motive fluid being admitted alternately above

and below the piston by the action of its valve,
which itself is actuated by the motive fluid

without the intervention of valve-operating

mechanism, and has for its object to simplify
the parts of such engine, so that, in construe-
tion, parts that have been in practice found
weak can be made stronger and the parts dif-
ficult to manufacture dispensed with, all the:
improvements combining to make a more per-
fect machine in construction and operation.

My invention consists in improvements in,
rst, the form and construction of the dis-
tributing-valve and the corresponding part
of the piston, which,in conjunction with the

'

valve, forms the exhaust-port from the upper |
end of the cylinder; second, in the construe-

tion of theinlet-passage leading from the port
In the throftle-regulating valve to the inte-
rior of the cylinder; third, in the construec-

“tlon of the seating-shoulder of the piston,
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- aretransverse sections taken, respectively, on |

and, fourth, in the construction and position

of the exhaust-passage from the cylinder.
It consists, more particularly, in improve-
ments in various parts of the improved form

of direct-acting engines for which United:

otates Letters Patent No. 384,186 were granted

June 5, 1888, on the application of G. A.
which reference is hereinafter

Barth, and to
made. |
In the accompanying drawings, in which

like letters of reference.denote like parts in

the several figures, Figures 1 and 2 are lon-

gitudinal central sections of a small direct-
acting engine adapted to be used as a hand-

tool in various kinds of work—such as chip-

ping, stone-dressing, &c.—showing, respect-

Ively, the piston at the upper and lower ter-
minations of its stroke. Figs. 3, 4, 5, and 6

by

1g-shoulder «.

| lines 3 3, 4 4,5 5, and 6 6 in Fig. 1; and Kigs.

7 and 8 are part longitudinal sections, taken

as in Figs. 1 and 2, of the engine as described

1in the specification forming part of Letters
Patent No. 351,186, showing the form of the
distributing-valve and the part of piston op-
erating conjointly therewith to form the ex-
haust-passage deseribed therein. -
The improvements herein described  per-
tain to that type of direct-acting engines in
which there is combined a cylinder bored out
concentrically to two different diameters for
different portions of its length corresponding
to the different diameters of the piston and
piston-rod, a piston and piston-rod bored out
centrally in part of their length, so as to pro-
vide a chamber to accommodate a cylindric-
ally-formed distributing-valve, a distribut-
ing-valve reciprocating within such chamber
provided with suitable inlet and outlet ports
and passages and controlling the action of
said piston, a throttle or regulating valve ad-
mitting the motive fluid to the cylinder
through suitable inlet-passages, a suitable

~outlet or exhaust passage, and means for re-

movably securing a tool, so as to be conven-

iently used with the engine. |

A represents the eylinder bored out con-

centrically to two different diameters corre-

sponding with the diameters of the piston B
and piston-rod C and forming circnlar seat-
The circular shoulder b at
the lower end of the piston B, formed by the
relatively-different diameters of the piston

1 and the piston-rod C, is turned or heveled off

in part of its width. The object of this is to
allow the live motive fluid, in acting on this
shoulder, as it does in the return movement

of the piston, an opportunity to get in under

the same when the piston is at the end of its

forward stroke orin the position as shown in
Figs. 2 and 8. In the upper edge of the eyl-

inder A a circular groove ¢ (shown in Fig. 3)
1s cut, so as to provide a free passage-way for

| the motive fluid from the inlet-port ¢ in the

cap end Il of the eylinder to theseveral sup-
ply-passages e found in the wall of the cylin-
der A and leading to the circumferential re-

cess or groove ¢z cut in the interior of the cyl-

inder-casing- at a point in its length corre-
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sponding with the shoulder a, thereby allow-

ing a free open supply-passage for the mo-




" tive fluid to the inlet-passages s and {.
piston-rod C are bored out
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piston B and the
centrally, forming a cylindrical cehamber or
cavity D, which extends from the upper end
of the plston B to a suitable depth within
the piston-rod, the lower end of which is made
solid, so as to form a hammer-head /.
upper end of the chamber D is enlarged, and
into it is fitted, so as to be flush Wlth the end

of the piston, the flat ring m, into the central
opening of which is fitted the upper diamet-

rically-reduced end portion of a cylindrical

distributing-valve E, which, to the extent of

that portion of its length-below the shoulder
formed byitsreduced end,is fitted to and capa-
ble of vertical reciprocation within the cham-

ber D,its reduced endentering andleavingthe

circular opening in the ring m in such move-

nent, as shown, respectively,in the different

positions of the valve in Figs. 1 and 2, thereby
closing and opening a passage from the topof

thecylinderthrough the openingin thering to

the outlet-passages . The valve K is formed
with a vertical central supply-passage n, ex-
tending from its upper open end to a suitable

depth therefrom,inlet-passagesobeingformed |

near the lower end thereof through the wall of
the distributing-valve and communicating,
when the valve isin a position to close the pas-
sage-way through theringm, asin Fig. 1, with
anannularspacer,formedbyacircumferential

recess cut in the wall of the ehamber D, which

1n turn communicates with the exterior of the

cylinder through passages s cut through the

walls of the chamber D.
The inlet and outlet passages 7 communi-
cate, In COHJUHCUOH with the longitudinal

~grooves t/,cut in the surface of the plston-rod
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C from the small central extension w of the
eha;mberﬂD to the live-fluid recess 2 and the
exterior atmosphere through the exhaust-pas-
sage v, respectively, when the piston is at the
upper and lower.termination of its stroke.
The exhaust-passage v is formed by a longi-
tudinal groove cut on the inside of the wall
of the extension of the cylinder A, into which
the tool-chuck F is fitted for holding the tool

w, and extends from the exhaust-chamber G

to a point exterior thereto beside the tool, so
as to direct the exhaust-fluid to where the tool
1s doing its work, using it as a blower to clear
the faee of the work of the chippings or dust
made by the tool.

The lower or closed end of the distributing-
valve K 1s formed with a reduced extension
or stem «, which is fitted into the reduced por-
tion w of the valve-chamber D, thereby con-
fining in the reciprocating movement of the

| valve K air or steam between the bottom

60

proper of the valve and the bottom proper of
the valve-chamber, making a cushion for or
damper to the movement of the valve and

still leaving enough surface on the end of the

stem a for the motive ﬂu1d fo act on in actu-

ating the valve.

In the older form of valve, asshown in Figs.

7 and 8, the ring mwasformed with a sleeve-ex-

The
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The | tenslon z, in which were formed the passages

‘. and the reduced portion of the distribut-
mﬂ valve E made correspondingly longer.

| In its reciprocation the end of the valve was

never withdrawn from the sleeve 2, only hav-

ing movement enough to uncover or open
the passages z’. The objections to this form
were these: the comparatively long reduced
portion of the valve made 1% Wea,k and the
ring, with the sleeve-extension and passages
formed therein, was a piece very difficult to
construct per feetly and liable to break. The
improvement, as shown in FKigs. 1 and 2, per-
mits-of the reduced end portion being short-

ened, the metal being added to the body of

the Valve making it muc,h_ stronger, and also
the end of the Vahe being alton‘ether with-
drawn from the ring, ‘affords a much more ef-

30

35

ficient and quicker-acting eduction-passage

than the older form.

The circular groove ¢ p10v1des a free open
passage from. the port d in the throttle-valve
to the induction-passages ¢, making it a mat-

| ter of indifference in the working of the en-

gine at what part of the circle of revolution
the port d is stopped when the cap end H of
the cylinder is screwed on, as shown in the
drawings, thereby per mlttlnﬂ 113 to be turned
home and tight. -

I claim—

1. In a dueet-acting engine, the combina-
tion of a cylinder bored to two different di-
ameters,- a tubular piston and piston - rod

formed with diameters corresponding with

the different diameters of the cylinder, a cap
end secured to the end of the cylinder carry-
ing a throttle-valve and port, a circular dis-

tribution-passage cut in the face end of said
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cylinder, so as to provide a free open passage

from port in throttle-valve {0 induction-pas-
sages, a hollow distributing-valve reciprocat-
ing within said hollow space in piston, and
suitable inlet and outlet ports and passages,
substantially as described.

2. In a direct-acting engine, the combina-
tion of a cylinder bored to two different di-

I10

ameters, a tubular piston and piston-rod

formed withdiameters corresponding, respect-
ively, to the different diameters of the cylin-
der, the shoulder formed by the relatively
different diameters of said piston and piston-
rod being beveled in part of its width, a cap
end secured to cylinder carrying a throttle-
valve and port, a hollow distributing-valve
reciprocating within said hollow space in pis-
ton, and suitable inlet and ouflet ports and
passages, substantially as and for the pur-
poses described. |

3. In a direct-acting engine, the combina-

tion of a cylinder bored to tWo different di- .
ameters, a tubular piston and piston ~rod

formed with diameters corresponding, respect-
ively, with the different diametersof the cyl-
inder, the hollow space in which is partly
closed by a flat ring, a cap end secured to the

end of cylinder carrying a throttle-valve and .

port, a hollow distributing-valve reciprocat-
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ing within said hollow space in piston formed |
with a short reduced end portion, which in-

the reciprocating movement of said valve
enters andis withdrawn from the central open

space 1n said ring secured in the end of pis-

ton, thereby closmﬂ' and opening the passage
from the top of _the piston to the eduction-
passages, and suitable inlet and outlet ports
and passages, substantially as and for the
purposes deserlbed

4. In a direct-acting engine, the combina-
tion of a cylinder bored out to two different
diameters, a tubular piston and piston-rod

formed with diameters corresponding with |
the different diameters of the cylinder, the

hollow space within said piston and piston-
rod being formed with areduced extension in
its lower or closed end; a eap end secured to
cylinder carrying a throttle-valve and port, a
tubular distributing - valve reciprocating
within said chamber in piston provided with
reduced projection extending into said re-
duced end portion of said chamber, and suit-
able inlet and outlet ports and passages, sub-
stantially as and for the purposes specified.

5. In a direct-acting engine, the combina-

tion of a cylinder bored to two different di-
ameters, a tubular piston and piston-rod
formed with diameters corresponding
ively, with the different diameters of thecyl-
inder, a cap end secured to eylinder carrying
a throttle-valve and port, a hollow distribut-
ing-valve reciprocating within said hollow
space in piston and piston-rod, and suitable
inlet and outlet ports and passages, said ¢ylin-
derbeingextended and diametrically enlarged
mternally, forming an exhaust-chamber, into
the end of which is secured the chuck for
holding the tool and in the wall of which is
formed an exhaust or eduction passage lead-

‘ing to the exterior of the cylinder for con-

ducting and directing the exhaust fluid {o a

point exterior to the engine convenient to

make use of the exhaust-pressure, substan-
tially as described. |
In testimony whereof I have affixed my sig-
nature, in presence of two witnesses, this oth
day of June, 1890. |
PIERRE CHOUTEAU.
Witnesses:
J. L. HORNSBY,
JOS. W. CROOKES.
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