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UNITED STATES PATENT OFFICE. 
FRANK L. FRY, OF BATTINIORE, IVIARYLAND, ASSIGNOR OF ONE-THIRD TO JOHN C. 
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REVERSING-WALWE FOR STEAM-ENGINES. 

944,960. 

To all whom it may concern: 
Be it known that I, FRANK. L. FRY, a citi 

Zen of the United States, residing at Balti 
more, in the State of Maryland, have in 
Vented certain new and useful Improve 
ments in Reversing-Valves for Steam-En 
gines, of which the following is a specifica 
tion. 
My invention relates to improvements in 

revelsing valves for steam engines and has 
for its object to simplify the mechanism of 
reversing valves and dispense with many of 
the parts at present in use for the purpose of 
leversing. 
With this object in view, the invention 

consists in the improved construction, ar 
rangement and combination of parts of re 
versing valve mechanism hereinafter fully 
described and afterward specifically claimed. 

In order to enable others skilled in the art 
to understand my invention, I will now pro 
ceed to fully describe its construction and 
operation having reference to the accom 
panying drawing, in which: 

Figure 1 is a view in side elevation of so 
much of a steam engine, having my in 
provements attached thereto, as is necessary 
to the understanding of my invention. Fig. 
2 is a plan view of the mechanism below the 
steam chest with the reversing valves in 
their right hand positions, in which the en 
gine will run forward. Fig. 3 is a similar 
view with the reversing valves in their left 
hand positions, to run the engine back 
Ward. Fig. 4 is a similar view with the re 
versing valves in their central positions, in 
which they will operate as throttle valves, 
and stop the engine. Fig. 5 is a vertical sec 
tional view on a plane passing centrally 
through the steam chest, and through the 
reversing valve plate and cylinder on the 
broken line 5-5 of Fig. 2. Fig. 6 is a simi 
lar view, the plane through the lower parts 
being on the broken line 6-6 of Fig. 3, the 
lower part of the cylinder being broken 
away. Fig. 7 is a similar view, the plane 
through the lower parts being on the broken 
line 7-7 of Fig. 4. 

Like parts in all the figures are indicated 
by the same reference characters. 

Referring specifically to the drawing, 1 in 
dicates the cylinder and 2 the piston therein 
which is connected in the usual manner by 
means of a piston rod 3 and pitman 4 with 
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Mounted above the cylinder is the steam 
chest 7 in which is arranged to reciprocate 
the usual slide valve 8 connected by a rod 9 
With an arm 10 projecting laterally from a 
shaft 11 having a downwardly projecting 
arm 12 to which is secured the rod of an 
eccentric 13 mounted on the main shaft in 
the usual manner. The main shaft may also 
carry a fly wheel 14. The bottom 15 of the 
Steam chest is provided with a port 16 near 
one end and a port 17 near the opposite end. 
The steam chest is separated from the cylin 
der by means of a plate 19, in which are 
formed two spaces 20 and 21, a port 22 lead 
ing from the Space 20 into the right hand 
end of the cylinder, as shown in Fig. 2, and 
a port 23 leading to the left hand end of the 
cylinder, while from the space 21 a port 24 
leads to the right hand end of the cylinder 
and a port 25 to the left hand end of the 
cylinder. A reversing valve 26 is seated in 
the space 20 while a similar valve 27 is seat 
ed in the space 21, these valves being mount 
ed upon a rod 28 which is connected at its 
Outer end to a lever 29 pivoted at 30 and 
adapted to be moved by said lever to three 
different positions and held in either of said 
positions by means of a pawl 31 engaging in 
notches 32, 33, 34, or a curved rack 35 rig 
idly Secured to the frame of the engine. 
The rod 28 passes entirely through the plate 
19 from end to end, and may be provided 
With similar lever mechanism on its opposite 
end so as to be operable from both positions. 
When the engine is running, its action will 

not be interrupted by the valves 26 and 27, no 
Inhatter in which of the Outer positions these 
valves may be located, as illustrated in Figs. 
2 and 4, and 3 and 6, but steam will be pre 
vented from passing into the cylinder 
through any of the ports 22, 23, 24 or 25, 
when the valves 26 and 27 are in their central 
positions, as shown in Fig. 7. 
tion the leversing valves 26 and 27 become 
throttle valves by means of which the engine 
can be quickly stopped in an emergency. 
When the valves 26 and 27, and the slide 
valve S are in their right hand positions, as 
shown in Figs. 2 and 5, steam entering from 
the steam chest 7 will pass through the port 
16, space 20 and port 23 to the left hand end 
of the cylinder, and will be exhausted from 
the right hand end of the cylinder through 
port 24, Space 21, port 17, exhaust space 35 in 

the crank 5 of the main shaft of the engine. the slide valve, and exhaust pipe 36. The 
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slide valve Snow moves to its left hand posi 
tion, which closes port 16 and opens port 17 
so that steam from the steam chest will pass 
through port 17, space 21 and port 24 toward 
the right hand end of the cylinder, forcing 
the piston of the left and completing its re 
ciprocation, the steam being exhausted from 
the left hand end of the cylinder through 
port 23, space 20, port 16, exhaust space 35 
and exhaust pipe 36. 
To reverse the engine, the reversing valves 

26 and 27 will be moved from the positions 
of Figs. 2 and 5 to those of Figs. 3 and 6, 
when, with the slide valve S in the position of 
Fig. 2, steam will pass from the steam chest 
through port 16, space 20 and port 22 to the 
light hand end of the cylindel', and be ex 
hausted through port 25, space 21, port 17, 
exhaust space 35 and exhaust pipe 36, and 
when the slide valve has passed to its left 
hand position, it will cover polit 16 and un 
cover port 17, and steam will pass from the 
steam chest through port 17, space 21 and 
port 24, into the right hand end of the cylin 
der, and then complete the revel'sed recipro 
cation of the piston. 

From the foregoing it will be obvious that 
the movement of the reversing valves 26 and 
27 from the positions shown in Figs. 2 and 5 
to those shown in Figs. 3 and 6, or from the 
positions shown in Figs. 3 and 6 to those 
shown in Figs. 2 and 5, will reverse the no 
tion of the engine, these valves being held in 
either of those positions by means of the 
spring pawl 31 and curved rack, as before de 
scribed. When, however, occasion may re 
quire that the engine be quickly throttled, 
the lever 29 is quickly thrown from one of 
these end positions to the central position, in 
which position it will be held by the spring 
pawl 31 engaging in the notch 33, and the 
valves 26 and 27 will then be in position to 
close the ports 22, 23, 24 and 25 and prevent 
the entrance of steam from the steam chest 
into the cylinder. 
This construction is extremely simple and 

the introduction of the plate 19, with its 
valve spaces, between the cylinder and steam 
chest and the valves supported therein on 

944,96C 

rod 2S, rendel's the assemblage and separa 
tion of the parts very easy, the cylinder, 
steam chest and plate being held in position 
by Ordinary bolts, and readily detachable 
from each other. 
The simplicity and economy of the inven 

tion Will be obvious and I desire it to be un 
derstood that minor variations might be 
made in the construction of the various parts 
without departing from the spirit and scope 
of my invention. 
Having described my invention, what I 

claim as new and desire to secure by Letters 
Patent, is: 

1. In an engine, the combination with the 
cylinder having suitable ports in its upper 
Wall, the steam chest having suitable ports in 
its lower wall, of a plate between the upper 
wall of the cylinder and the lower wall of the 
steam chest and provided with cut away 
spaces, a rod passing entirely through said 
plate, and valves on said rod in the cut away 
spaces of said plate, substantially as de 
scribed. 

2. The combination in an engine, with a 
cylinder having two sets of ports in its upper 
Wall near each end thereof, one of each set of 
ports leading to each end of the cylinder, the 
steam chest above the cylinder having a sin 
gle port in its bottom Wall near each end 
thereof, a slide valve in the steam chest, a 
plate mounted on the top of the cylinder, 
supporting the steam chest, and provided 
with spaces communicating between the sin 
gle port in each end of the bottom Wall of 
the steam chest and the double ports in the 
same end of the top Wall of the cylindel', a 
pair of reversing valves, one located in each 
of said spaces of the separating plate and 
connected for simultaneous movement, and 
means for sliding the reversing Valves in said 
spaces to either end ol' the middle thereof. 

In testimony whereof I affix my signature. 
in presence of two witnesses. 

FRANK L. FRY. 

Witnesses: 
S. IBRASHIEARs, 
A. COOPER. 
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