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UNITED STATES

PaTENT OFFICE,

CHARLES C. WORTHINGTON,

OF IRVINGTON, NEW YORK.

VALVE-MOTION FOR DUPLEX ENGINES.

SPECIFICATION forming part of Lette_rs Patent No. 455,555, dated July v,1891,
Application filed Septembér 29, 1890, Sgrial Np. 365,716, (No model.)

To all whom it may concern: v

Be it known that I, CHARLES O. W ORTH-
INGTON, a citizen of the United States, resid-
ing at Irvington, county of Westchester and
State of New York, have invented certain
new and useful Improvements in Valve-Mo-
tions for Duplex Engines, fully deseribed
and represented in the following specification
and the accompanying drawings, forming a
part of the same.

This invention relates to duplex engines,
its object being to provide an improved valve
movement in which fewer parts are exposed,
and which shall be simpler, cheaper, and re-
quire less oiling than valve-movements here-
tofore in use.

In duplex engines as commonly constructed
the cross-motion for operating the valve of
one side of the engine from the other side
has been placed outside the steam-chest be-
tween the piston-rods and valve:rods, and on
account of the necessity of reversing the
movement of one of the valves from that of
its actuating piston-rod operating-levers of
different form have been required, involving
the construction of several parts of different
dimensions. . The mechanism of the cross-

- motion also being outside the steam-chest, is
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exposed to accident, and each moving part
requires to be oiled separately. In thosecon-
structions in which the cross-motion has not
been placed between the piston - rods and

. valve-rods the operation of the valve on one
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side.of the engine from the other side has
been attained - either by cross-ports in the
valve-chest or, where attained by means of
mechanical cross-motion devices between the
valve-rods and valves, the valves or ports on
one side of the engine have been arranged to
secure the reversal of the movement of one
of the valves relatively to its actuating pis-
ton-rod, necessitating the use of different
forms of valves or different arrangements of
steam-ports on the opposite sides of the en-
gine. I avoid these objections and provide

" & construction in which each valve-rod is op-
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erated by its own piston, employing. fewer

parts and these of simpler construction, and
in which the cross-motion is placed inside
the steam-chest, the moving parts of the cross-
motion thus being constantly lubricated by
steam and oil from the ordinary steam-pipe

lubricator, avoiding all other oiling. In that
form of the duplex engine in which the tap-

pet-movement is not employed the lost mo-~

tion is inside the steam-chest; but in that
form which employs the tappet-movement I
place the lost motion outside of the steam-
chest, and thus oblige the engine to make a
full stroke by moving the opposite valve only
at the time when the operating-piston has
nearly accomplished its stroke. ’
For a full understanding of my invention
a detailed description of an engine embody-

-ing the same willnow be given, reference being

had to the accompanying drawings, forming
a part of this specification, in which—
Figure 11is a sectional plan of a duplex en-
gine containing my invention. - Fig.2 is a
longitudinal section taken through one of the
the steam-cylinders. Fig. 3 isa cross-section
on the line 3.3 of Fig. 1. Fig. 4 is a sectional
plan of a duplex engine employing a tappet
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movement; and Fig. 5 is a longitudinal sec-

tional elevation of the same, the section being
taken through one of the steam-cylinders.

Referring now to said drawings, A B are
a pair of steam-cylinders provided with the
usual induction and exhaust ports ¢ b, the in-
duction-ports communicating with the steam-
chest Cand the exhaust-ports with the ex-
haust-pipes D E, controlled by the sliding D-
valves F G, as is usual in this class of con-
struction.

H I are the piston-rods of the respective
cylinders and K L the corresponding valve-
rods, these valve-rods. being operated from
the piston-rods on their own side of the en-
gine by means of levers M N of the first class
pivoted at ¢ and engaging the respective pis-
ton-rods by means of the usual adjustable
spools d, the leversand connections on oppo-
site sides of the engine being identicalin con-
strudtion. . S

Inside the steam-chest C is adjustably se-
cured to the valve-rod K, an arm O extending

across the steam-chamber and engaging the

slide-valve G by means of lugs e.thereon, &
certain amount of lost motion being gllowed
the arm O between the lugs. The valve-rod
L carries lugs f, engaging one end of a lever
P, mounted on a pivot g, central to the valve-
chest, this lever P extending across the chest
and engaging the slide-valve T by means of
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lugs i, carried thereby, lost motion being pro-
vided between the lugs and lever, preferably
at both ends of the latter, the lugs f being
preferably made adjustable, as shown.

It will readily be understood that the move-
ment of the piston-rods on each side of the
engine operates the valve-rods on the same
side and that valve-rod K near the end of

one stroke moves the slide-valve G in the |

same direction as the valve-rod and opposite
to that of the piston-rod II on the same side

of the engine,.and the valve-rod L. near the.

end of its stroke moves the slide-valve T in
a direction opposite to that of the valve-rod
and the same as that of the piston-rod I, the
direction of movement of the valve-rod and
valvebeing reversed by means-of the lever P.

_The construction shown in Figs. 4 and 5 is
the same, except that the valve-rods are op-
erated by means of tappets R S, carried by
the piston-rods and engaging adjustable lugs
% on the corresponding valve-rods, lost mo-
tion being provided between the tappets and
lugs. In thisconstructionnolost motion need
be provided inside the valve- chest, the arm
O and lever P being in constant or nearly
constant engagement with their respective
lugs.

The arrangement of the cross-motion with
its plane of movement parallel or substan-
tially parallel with the plane of movement of
the valve reduces the vertical measurement
of the engine, permitting the cross-motion to
be placed within the steam-chest without ma-
terially increasing the size of the latter.

Whileé the construction shown and deseribed
forms a simple and convenient arrangement
of parts embodying my invention it will be
understood that my invention is not o be
limited to the specific construction shown, as
various other devices for carrying out my in-

vention may readily be provided by one

skilled in the art.

While I have shown and described my in-
vention as applied to a simpleduplex engine
it will be understood that it is equally appli-
cable to compound-engines of this type.

What I claim is—

1. In a duplex engine, the combination,
with the steam-cylinders on opposite sides of
the engine, and their valves, of valve-rods op-
erating the valves on the opposite side.of the
engine from the valve-rods, the movement of
one of the valves being reversedrelatively to
the piston on the opposite side of the engine,
substantially as described.

2. In a duplex engine, the combination,
with the steam-cylinders on opposite sides of
the engine, and their valves, of valve-rods op-
erating the valves on the opposite side of the
engine from the valve-rodsand actuated from
their pwn side of the engine, the movement of
one of the valves being reversed relatively to
the piston on the opposite side of the engine,
substantially as deseribed.

3. In a duplex engine, the combination,
with the steam-cylinders on opposite sides of

the engine, and their pistons and valves, of
valve-rods operating the valves on the oppo-
site side of the engine from the valve-rods
and actuated by the piston-rods on-their own
side of the engine, the movement of one of
the valves being reversed relatively to its
actuating piston - rod, substantially as de-
seribed. .

4, Tn a duplex engine, the combination,
with the steam-cylinders on opposite sides of
the engine, and their pistons and valves, of
valve - rods operated by the piston-rods on
their own sides of the engine, and cross-mo-
tion devices between the valve-rods and valves
on opposite sides of the engine, reversing the
movement of one of the valves relatively to
its actuating piston-rod, substantially as de-
scribed.

5. In a duplex engine, the combination,
with the steam-cylinders on opposite sidesof
the engine, and their valves, of -eross-motion
devices inside the steam-chest operating the
valves from the opposite side of the engine
and reversing the movement of one of the
valves, substantially as described.

6. In a duplex engine, the combination,
with the steam-cylinders on opposite sides of
the engine, and their valves, of cross-motion
devices inside the steam-chest operating the
valves from the opposite side of the engine
and reversing the movement of one of the
valves, said cross-motion devices being con-
structed with lost motion,substantially as de-
scribed.

7. In a duplex engine, the combination,

with the steam-cylinders on opposite sides of

the engine, and their pistons and valves, of
valve-rods operated by the pistons on their
own sides and eross-motion devices inside the
steam-chest operating the valves from the
valve-rods on the opposite side of the engine
and reversing the movement of one of the
valves, substantially as described.

8. In a duplex engine, the combination,
with the steam-cylinders on opposite sides of
the .engine, and their pistons and valves, of
valve-rods operated reversely by the pistons

on their own sides of the engine and cross-.

motion devices inside the steam-chest operat-
ing the valves from the valve-rods on the op-
posite side of the engine, the relative move-
ment of one of the valve-rods and its valves
being reversed, substantially as described.

9. The combination, with the steam-cylin-
ders on opposite sides of the engine, and their

pistons and valves, of the valve-rods K L, op-
erated by the piston-rods on their own side
of the engine, and arm O and lever P, oper-
ated by the respective valve-rods-and operat-
ing the valves on the opposite side of the en-
gine, substantially as described. '

10. The combination, with the steam-cylin-
ders on epposite sides of the engine, and their
pistons and valves, of piston-rods H I,valve-

| rods K L, levers of the first class connecting

the piston-rods and valve-rods on the same
side of the engine, arm O, operated by one of
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the valve-rods and operating the valve on the
opposite side of the engine, and lever P, op-
erated by the other valve-rod and operating
the opposite valve, lost motion being pro-
vided between the piston-rods and valves,

substantially as described.

11. The combination, with the two valve-
rods of a duplex engine, of the rigid arm O,
moved by one valve-rod,and the pivotfed lever
10 P, moved by the other valve-rod, and valves

| my hand in the

operated by said arm and lever, substantially
as described. v

In testimony whereof I have hereunto set
presence of two subseribing
witnesses. |

CHARLES O. WORTHINGTON.

Witnesses: .
B. W. PIERSON,
Lours R. ALBERGER.




