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No. 729,313. Patented May 26, 1903. 

UNITED STATES PATENT OFFICE. 
JOSEPH. T. FENTON, OF PHILADELPHIA, PENNSYLVANIA. 

VALVE-GEAR. 

SPECIFICATION forming part of Letters Patent No. 729,313, dated May 26, 1903. 
Application filed February 11, 1903, Serial No. 142,823, (No model.) 

To all whom it may concern: 
Be it known that I, JOSEPH. T. FENTON, a 

citizen of the United States, and a resident 
of Philadelphia, in the county of Philadel 
phia and State of Pennsylvania, have invent 
ed a new and Improved Valve-Gear, of which 
the following is a full, clear, and exact de 
scription. 
The invention relates to multiple-cylinder 

engines; and its object is to provide a new 
and improved valve-gear which is simple and 
durable in construction, easily manipulated, 
and arranged to enable the operator toquickly, 
reverse the engine, to cut of the admis 
sion of the motive agent to a nicety, to con 
trol the admission of the motive agent to and 
from the cylinders in proper succession and 
according to the speed desired and the load 
carried. 
The invention consists of novel features 

and parts and combinations of the same, as 
will be more fully described hereinafter and 
then pointed out in the claims. 
A practical embodiment of the invention 

is represented in the accompanying drawings, 
forming a part of this specification, in which 
similar characters of reference indicate cor 
responding parts in all the views. 
Figure 1 is a side elevation of the improve 

ment as applied to a three - cylinder engine. 
Fig. 2 is a sectional side elevation of the same 
on the line 22 of Fig. 3. Fig. 3 is a cross 
section of the same on the line 33 of Fig. 1. 
Fig. 4 is a rear face view of the admission 
and exhaust valve. Fig. 5 is a sectional side 
elevation of the improvement on the line 55 
of Fig. 3. Fig. 6 is a similar view of the same 
on the line 6 6 of Fig. 3. Fig. 7 is a like view. 

Fig. 8 of the same on the line 77 of Fig. 3. 
is a similar view of the improvement shown 
in Fig. 6, the parts being in a different posi 
tion; and Fig. 9 is a face view of a bearing 
for the main shaft. 
The engine-cylinders A, A', and Aare sym 

metrically disposed on a closed casing B, into 
which open the inner ends of the said cylin 
ders, and in the latter are mounted to recip 
rocate 
pitmen D, D', and D* with the crank-arm E. 
of the main shaft E, journaled in suitable 

pistons C, C', and C, connected by 

bearings on the casing B and in the outer end 
of a steam-chest F, bolted or otherwise secured 
to the face B' of the casing B. 
The steam-chest F is provided with a steam 

inlet pipe G, connected with a boiler or other 
suitable source of motive-agent supply, and 
an exhaust-pipe H leads from the casing B, 
preferably at the bottom thereof, as plainly 
indicated in the drawings. 

Cylinder-ports a, a', and a extend from the 
outer ends of the cylinders and lead to the 
face B' of the casing, and the inlet ends of 
the said ports at the face B' are arranged in 
a circle to register with elongated ports b, 
b', and b, formed in a circular reversing and 
shut-off valve I, concentric with the shaft E, 
as plainly illustrated in the drawings. . 
The valve I is mounted to turn on the hub 

J' of a cut-off valve J, having pairs of ports 
c, c', and c, adapted to register with the 
orts b, b', and b in the reversing and shut 

of valve I. The pairs of ports c, c', and c' 
are adapted to register with an admission 
ort d, formed in an admission and exhaust 

valve K, mounted to turn loosely on the shaft 
E, and the rear face of this admission and 
exhaust valve K is provided with an exhaust 
cavity e, opening to a central aperture J in 
the valve J, which aperture registers with a 
central aperture. I', formed in the valve I, 
and this aperture registers with an opening 
B°, leading to the inside of the casing B, as 
plainly shown in Fig. 3. 
On the outer face of the admission and ex 

haust valve K. are arranged spaced pins K' 
and K, (see Figs. 3 and 5,) adapted to be en 
gaged by a pin K, extending from a hub K, 
secured to the main shaft E, so that when the 
latter rotates the pin Kengages either of the 
pins K' or K to turn the valve K in the di 
rection in which the engine is to run. The 
valves I and J are under the control of the 
operator and are adapted to turn independ 
ently one of the other, and, for this purpose 
the peripheral face of the valve I is provided 
with gear-teeth I (see Fig. 7) in mesh with 
a segmental gear-wheel I, attached to the in 
ner end of a shaft L', provided at its outer 
end with a handle L within reach of the op 
erator. The other valve J is provided on its 
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peripheral face with gear-teeth J8 in mesh turned and controlling the motive agent to 
with a segmental gear-wheel N, fastened on 
the inner end of a hollow shaft N', journaled 
in suitable bearings on the steam-chest F, 
and on the outer end of this shaft N' is se 
cured a handle N°, likewise within reach of 
the operator. As shown in Fig. 3, the shaft 
L' has its bearings in the hollow shaft N'. 
Now by the arrangement described the op 

erator in swinging the handle L* to a vertical 
position causes its shaft L' and segmental 
gear-wheel L to turn the valve I into a shut 
off position-that is, to move the ports b, l', 
and b out of register with the cylinder-ports 
a, a', and a. When the handle L is moved 
to the right into the position shown in Figs. 
1, 3, and 7, then the ports b, b', and b° regis 
ter with the ports d, a', and a, and when the 
handle L is thrown over into a left-hand-side 
position then the valve I is turned so as to 
bring the ports b, b', and b in register with 
the ports a', a, and a to reverse the engine. 
The valve J is turned in a similar manner on 
swinging the handle N from a vertical posi 
tion to the right or to the left; but in this 
case the position of the handle N° determines 
the relation of the pairs of ports c, c', and c' 
to the corresponding ports b, b', and b-that 
is, only one of the ports of each pair may be 
moved in register with the corresponding 
port in the valve I to reduce the admission of 
steam to the said ports and to the cylinder 
ports to a nicety-and hence the operator is 
enabled to give more or less steam by manip 
ulating the handle N correspondingly, ac 
cording to the speed desired and to the load 
connected with the main shaft E. It is un 
derstood that when the valve I is shifted to 
reverse then the admission and exhaust valve 
K remains stationary for a short time-that 
is, until the pin K has traveled from the pin 
IK* over onto the pin K" to now carry the pin 
along and with it the valve in the reverse di 
rection of the arrowf'. 
The Valves I and K are approximately the 

same in general construction as the corre 
sponding valves shown and described in the 
application for Letters Patent No. 102,195, 
filed by me April 10, 1902, and hence further 
description of the same is not deemed neces 
sary, it being, however, understood that the 
cut-off valve J is interposed between the 
valves I and K and has a pair of ports for 
each port in the valve I to regulate the ad 
mission and exhaust of the steam to a nicety. 
A bearing O is preferably located in the 

opening B of the casing to give the main 
shaft E as much support as possible to insure 
an easy running of the engine. 

Having thus described my invention, I 
claim as new and desire to secure by Letters 
Patent 

1. A valve-gear for multiple engines, com 
prising a revoluble admission and exhaust 
valve, rotating with the engine-shaft, a re 
versing and shut-off valve, adapted to be 
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and from the cylinder-ports, and a cut-off 
valve, adapted to be turned independent of 
the said reversing and shut-off valve, and in 
terposed between the said admission and ex 
haust valve and the reversing and shut-off 
valve, as set forth. 

2. A valve-gear for multiple engines, com 
prising a revoluble admission and exhaust 
valve, rotating with the engine-shaft, a re 
versing and shut-off valve, adapted to be 
turned and controlling the motive agent to 
and from the cylinder-ports, and a cut-off 
valve, adapted to be turned independent of 
the said reversing and shut-off valve, and in 
terposed between the said admission and ex 
haust valve and the reversing and shut-off 
valve, the said cut-off valve having pairs of 
ports, each pair for register with a port in the 
said reversing and shut-off valve, as set forth. 

3. A valve-gear for multiple engines, com 
prising a revoluble admission and exhaust 
valve, rotating with the engine-shaft, a re 
versing and shut-off valve, adapted to be 
turned and having elongated ports, each for 
register with a corresponding cylinder-port, 
to control the admission and exhaust of the 
motive agent to and from the cylinders, and 
a cut-off valve, adapted to be turned inde 
pendent of the said reversing and shut-off 
valve, and interposed between the said ad 
mission and exhaust valve and the said re 
versing and shut-off valve, the said cut-off 
valve having pairs of ports, one pair for each 
of the elongated ports in the said reversing 
and shut-off valve, as set forth. - 

4. A valve-gear for multiple engines, com 
prising a revoluble admission and exhaust 
valve, rotating with the engine-shaft, a re 
versing and shut-off valve, adapted to be 
turned and having elongated ports, each for 
register with a corresponding cylinder-port, 
to control the admission and exhaust of the 
motive agent to and from the cylinders, and 
a cut-off valve, adapted to be turned inde 
pendent of the said reversing and shut-off 
valve, and interposed between the said ad 
mission and exhaust valve and the said re 
versing and shut-off valve, the said cut-off 
valve having pairs of ports, one pair for each 
of the elongated ports in the said reversing 
and shut-off valve, the said pairs of ports be 
ing also adapted to register alternately with 
the admission-port and the exhaust-cavity in 
the said admission and exhaust valve, as set 
forth. 

5. A valve-gear for multiple engines, conn 
prising a revoluble admission and exhaust 
valve, rotating with the engine-shaft, a re 
Versing and shut-off valve, adapted to be 
turned and controlling the motive agent to 
and from the cylinder-ports, a cut-off valve, 
adapted to be turned independent of the said 
reversing and shut-off valve, and interposed 
between the said admission and exhaust valve 
and the reversing and shut-off valve, a han 
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dled shaft carrying a segmental gear-wheel In testimony whereof I have signed my 
in mesh with teeth on the said reversing and name to this specification in the presence of Io 
shut-off valve, and a second Ele shaft, two subscribing witnesses. 
carrying a segmental gear-wheel, in mesh 

5 with the said cut-off valve, to allow the op- JOSEPH T. FENTON. 
erator to turn the said reversing and shut-off Witnesses: 
valve and the said cut-off valve independ- H. MEIER, 
ently one of the other, as set forth. R. FROST, 

  


