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

citizen of the United States, residing in the 

O 

city of St. Touis, 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 being 
had to the accompanying drawings, forming 
a part of this specification, wherein like let 
ters of reference refer to like parts wherever 
they occur, and in which 
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through my improved engine. Figure 1 is a longitudinal vertical section 
Fig. 2 is a 

similar view illustrating the piston in a dif 
ferent position. Fig. 3 is a similar view illus. 
trating a further change in the position of 
the piston, and a change in the position of the 
distributing valve. Fig. 4 is a top plan view 
of the piston head with the stop collar in po 
sition. Fig. 5 is a similar view with the stop 
collar and distributing valve removed. Fig. 
6 is a cross sectional view taken through the 
piston on line 6-6 Fig. 3. Fig. 7 is a longi 
tudinal vertical sectional view of the engine, 
illustrating a modified form of distributing 
valve and piston ports. Fig. 8 is a similar 
view of the modification, illustrating the pis 
ton and distributing valve in a changed po 
sition. Fig. 9 is a top plan view of the pis 
ton head shown in the modification, the stop 
collar and distributing valve being removed. 
Fig. 10 is a cross sectional view through the 
piston head taken on line 10-10 Fig. 7. Fig. 
lis a cross sectional view taken through the 
piston online 11-11 Fig. 7, and Fig. 12 is a 
modification of the form of valve shown in 
Figs. 1, 2 and 3, showing the same eccentri 
cally arranged. - 
This invention relates to that class of di 

rect acting steam or pneumatic engines, in 
which the piston is reciprocated in the cylin 
der by the alternate admission of the motive 
fluid above and below the same, said fluid 
being controlled by a distributing valve car 
ried by the piston, which distributing valve 

sis itself actuated by the motive fluid in such 
manner as to be thrown in either of its ex 
treme positions to effect the admission of the 
motive fluid above the piston and cut off the 
exhaust, or vice versa. 

The principles of operation in this engine 
are substantially the same as those described 
in United States Letters Patent No. 434,976, 
of August 26, 1890, and many of the parts 
are similarly constructed as those shown in 
the patent above referred to. 55 
In the drawings, A indicates the cylinder; 

B the piston, chambered for the reception of 
the distributing valve and provided with suit 
able ports which co-operate with said valve; 
E, the tool holder mounted in the end of the 
cylinder with which the hammer-head cof the 
piston rod C is adapted to co-operate, and F 
the shank of a tool; such parts being sub 
stantially the same as those shown in the Pat 
ent No. 434,976, save in the following particu 
lars which I will now describe. 

In the former patent above referred to, the 
distributing valve was made hollow, and small 
openings Were provided at its lower end which 
were adapted to align with similar openings 
in the piston for admitting the motive fluid 
from the live fluid chamber to the top of the 
cylinder, where the area, being much greater 
than that presented by the underneath side 
of the piston head, the piston would descend, 
the motive fluid being admitted to the cylin. 
der space thereabove through the hollow dis 
tributing valve. In this form of distributing 
Valve, I have found in practical experience 
that there are disadvantages present, a salient 
one being Weakness due to the perforations 
around its bottom, and in the operation of 
the valve, it has been known to break by its 
forceful impact against the piston. . 
The valve in my present construction, is 

operated to admit the motive fluid to the top 
of the piston and cut of the exhaust, in the 
same way as the valve shown in the Patent 
No. 434,976, that is, the piston rod is formed 
with a longitudinal groove or capping t', as 
it is sometimes called, which opens into the 
live fluid chamber when the piston is going 
up, and the motive fluid entering this cap. 
ping, passes through a port t which leads to 
a well at into which is received a stem at of the 
distributing Valve. As the valve in its low 
ermost position permits the exhaust port K. 
to be open, the space above the piston is at 
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C the piston rod; D the distributing valve; 
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atmospheric pressure, and the pressure of the 
live fluid being introduced below the valve, 
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space above the piston, stems at the ends of 
said valve, one of which controls the exhaust, 

the valve is thrown up, which when done, and said exhaust throwing the valve when 
cuts out the exhaust port K by closing the 

5 openingh in the stop collar H, to the exhaust 
chamber k. 
The construction of my present form of 

valve is different from that shown in the be 
fore mentioned patent, in the following par 

Io ticulars:-The body of the valveis made solid, 
from the ends of which project stems and u, 
the former co-operating with the seat afforded 
by the collar H and with the openingh to the 
exhaust ports, to close the entrance to said 

15 ports from the space above the cylinder, wh 
the valve is thrown up, and the latter pro 
jecting down into the well a where it is acted 
upon by the live fluid, when the piston is in 
certain of its positions, to throw the valve. 
The body portion of the valve is formed with 
an annulus or reduced portion d, which as 
shown in Figs. 1 or 6, registers with port O. 
leading from the piston chamber to the live 
fluid chamber when the piston is in certain of 
its positions and the valve is thrown up, and 
with port b leading from the chamber in the 
piston to the space above the piston head, 
thus permitting the passage of the live fluid 
from the live fluid chamber to the Space above 
the piston. 
In Figs. 7 to 11 a modified form of valve 

and ports is shown, which are controlled and 
operated in the same way as those just de 
scribed, save in this particular, that the re 
duced portion or annulus in the valve regis 
ters with the ports C at all times and the en 
larged portion or head of the valve closes the 
ports b when the valve is down, and passes 
above said ports connecting them, through 
the annulus dwith the ports C, when the valve 
is thrown up. The ports a and b in this in 
stance are not oppositely disposed, as in the 
former case, but are arranged at the top and 
bottom of the piston chamber. It will be 
noted that in both of these constructions, the 
valve D is solid and Will stand greater strain 
than the one shown in Patent No. 434,976, 
and is in form, what is termed a spool valve, 
having all the advantages of this single spool 
form, and lacking the disadvantages of the 
hollow perforated form of valve used in the 
other construction shown in the patent. It 
is simple in construction, and can be intro 
duced in existing forms of engines with but 
little change in the construction thereof, such 
as boring the ports b, and in operation it will 
be as effective as the old form. 
Having thus described my invention, what 

I claim, and desire to secure by Letters Pat 
ent, is 

In a direct acting engine, the combination 
with a chambered piston, of a Solid valve op 
erating in said chamber and formed with a 
reduced portion which co-operates With ports 
in the piston to make and break the commu 
nication with the live fluid chamber and the 
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the piston is in one of its positions, to open 
the exhaust, and the other stem being oper 
ated upon to close the exhaust, when the pis 
ton is in another of its positions, and open com 
munication between the live fluid chamber 
and the space above the piston, substantially 
as described. 

2. In a direct acting engine, the combination 
with a chambered piston, of a spool valve lo 
cated and operating in Said chamber for con 
trolling the admission and exhaust of the mo 
ive-fluid to and from the space above the 
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piston, a stem on the lower end of the valve 
which is operated upon to throw the valve, 
close the exhaust from the space above the 
piston and open communication between the 
live fluid chamber and the space above the 
piston, said valve being thrown by the press 
ure in the space above the piston, when the 
piston is on its down Stroke, to open the ex 
haust for the fluid above the piston, and close 
communication between the live fluid cham 
ber and the space above the piston, substan 
tially as described. 

3. In a direct acting engine, the combination 
with a chambered piston, of a distributing 
valve operating in said chamber, said valve 
comprising a solid body portion formed with 
an annulus or reduced portion and two stems 
projecting from each end of said body por 
tion, said lower stem operating in a well which 
has lead thereinto inlet ports which connect 
the well with the live fluid chamber to throw 
the valve in certain positions of the piston, 
and said upper stem co-operating with a seat 
on the piston to open or close the exhaust, and 
suitable ports formed in the piston which 
open into the live fluid chamber and to the 
top of the piston, with which the annulus or 
reduced portion in the valve co-operates to 
connect or close when the valve is in certain 
of its positions, substantially as described. 

4. In a direct acting engine, the combination 
with the piston formed with a chamber and a 
well which opens into said chamber, suitable 
ports which connect the well with the live 
fluid chamber when the piston is in certain of 
its positions, a port leading from the chamber 
to the side of the piston where it communi 
cates with the live fluid chamber when the 
piston is near the extreme of its up-stroke, 
another port which leads from the chamber 
to the space above the piston, an exhaust 
chamber formed in the upper end of the pis 
ton and an exhaust port leading from said 
chamber, of a stop collar provided with a cen. 
tral opening forming a seat, which collar par 
tially closes the exhaust chamber, and a solid 
spool valve, formed with two stems at its 
ends, one of Which extends into the well to 
operate the valve and the other co-operating 
with the stop collar to close the exhaust, 
and an annulus or reduced portion in the 
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spool which makes and breaks communica-T In testimony whereof I hereunto affix my 
tion between the port which leads into the signature, in presence of two witnesses, this 
piston chamber from the live fluid chamber, 9th day of December, 1893. 
and the port which leads from the piston PIERRE CHOUTEAU. 

5 chamber to the top of the piston, when the ." Witnesses: 
valve is in certain of its positions, substan- F. R. CORNWALL, 
tially as described. HUGH. K. WAGNER, 

  


