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shown in Fig. 2, on the line « z therein.
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Apphcatmn filed J anuary 3 1898, Serlal No. 665,429,

(No model.)

To all whom it may conceri:
- Be it known that I, HENRY E. LUDWIG, a

citizen of Smtzeﬂand residing at the elty of

Krie, in the county of Eme and State of Penn-

sylvania, have invented certain new and use-
-ful Improvements in Valve Mechanism; and
I do hereby declare the following to be 2 full,
- clear, and exact description of the 1nvent10n |

such as will enable others skilled in the art
to which it appertains to make and use the
same, reference being had to the accompany-
ing dla,wmn's, and to the letters of reference

marked thereon, fOrmmg pmt of this ‘speci-.

fication.

My invention relates to impr ovements in

valve mechanism for steam-engines and gas

pumps or compressors; and it consists, sub--
stantially, in constructing the ports of the

cylinder so that the central port, which in 4
steam-engine is the exhaust-port and in a gas
pump or compressor the.suction-port, has two
openings in the valve-seat, and the valve

operating thereover 1s prowded within the
chamber thereof with two bridges adapted to
mmultaneouslv open and close saa.d openings.

in the valve-seat forming the central port.
The objects of this constl uction are, first,

in a steani-engine to provide a double open-

ing for the exhaust and in a gas-pump a like

-double opening for the suction, and, second,

to equalize the pressure in ‘the cyhnder on

both sides of the piston in asteam-engine as

it nears the end of its stroke and in a gas
pump or compressor as it begins -1ts 1et‘,um
stroke, this being aecompllshed by my im-
pmved eonatmctwn of the valve-seat and
valve and the ad;]ustment theleof ‘These
and other featuresof my mventmn ale herein-
in the aecompauylnw dra,wmfrs In which—
Figurelisalongitudinal sectwn of asteam-

-engine_ or gas-pump cylinder, its ports and

valve-seat, together with a valve-chest and
valve embodying my invention. FKig. 2 1s &
like longitudinal section of a portion of a cyl-
inder,its ports and valve-seat, together with
g modified construction of valve-chest and
valve, showing a pressure-plate mechanism
operating on the back of the valve. Fig. 8
is a horizontal vertical section of the V%‘,Ive

]‘t:
41is a 1onrr1tudma,1 section 0f a portmn of a

cylmdel 1its ports and valve-seat, t00'ethel‘

with a modified construction of Valve ech-
anism embodying my invention.

In the several constructions of this inven-
tmn thus illustrated the cylinder A, piston
A’ and the ports B B'are of ordinary construc-

-tlon opening in the usual manner through

the valve-seat C near the ends thereof. The

central port D, however is provided with two

openings d. d’ thloun'h the valve- seat, sepa-
mted by a bridge D',

In Fig. 1 the valve Eis of the D type, hav-
ing therem a chamber ¢®* and two bridges e

and ¢’ , adapted when the valve is in a cen-
tral p081t10n to close the openings d d'in the

valve-seat, forming the central port D. When

the valve is used in a steam-engine, it takes
the steam from the steam- chest F into the in-
let-ports B and B’ and exhausts through the
central port D in the usual manner. It will

be observed that just after the exha,ust -open-

ings d d' are closed by the bridges e ¢’ in the
valve E as the piston A'has nemly completed
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its stroke there is for a brief time a passage

from the partially-opened port B up through

the chamber €* in the valve E and down

‘through the partially-closed port B’ into the
opposite end of the cylinder A, whereby at

that instant the pressure is equahzed 1n both

| ends of the cylinder, and this action takes

place in a steam-engine at nearly the end of
each stroke of the p1st0n A’, - It'will also be
observed that when the valve moves so as
that the exhaust-openings d d' are opened
both are opened simultaneously, allowing the
exhaust-steam to pass off freely.” When, how-

ever, this device is operated as a gas pump or

compressor, the suction is then ta,k:en through
the central port D and the compressed gas or
air is discharged through the ports BB and B’
into the valve-chest F. “In this case the valve
18 SO adJuS’sed that the equalization of pres-
surein the ends of the cylinder takes place just
at the beginning of the stroke of the piston A.
In Figs. 2, 3, and 4 I show a modified con-
struction of this valve which is particularly

adapted to operate In a gas pump or com-

pressor. In this eonstluctlon the cylinder-
ports B and B’ and D, the valve-seat C, the
port - openings, and the central port - open-
ings d and d’ therein, communicating with

the central port D, are the same as haﬂre been
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hereinbefore described. The valve E shown
in Ifigs. 2 and 3 is provided with the central
chamber ¢ and the bridges e and ¢’, as here-

inbefore described, which parts also operate
on the valve-seat, are the same in construc-
tion and operation as the like parts herein-
before described. In the ends of this valve,
however, there are two additional ports e ¢,
in the upper parts of which there are spring-
actuated check-valves I H', through which
the ports B and B’ in the valve-seat C alter-
nately discharge the contents of the ¢ylinder

A at each traverse of the piston A’ therein. |

On the back of the valve E’ there is also a
plate I, adapted to relieve the pressure on
the back of the valve E’, and from the cham-
ber e* there is a small opening ef, passing up
through the top of the chamber €? to the bot-
tom of the plate I. This plate I has on its
upper side a cylindrical projection I’, which
passes up into a cylindrical chamber 7 in the
valve-chest cover F?. The closed top of this
chamber ' has a stuffing - box f? therein,
through which a rod J passes down into the
top of the plate I, which rod J passes up
through a yoke f° on the top of the chamber
J, where it is provided with a screw-threaded
nut J', by means of which the plate I can be
adjusted up and down as desired to regu-
late the pressure thereof on the back of the
Between the upper end of the cy-
lindrical projection I' on the valve and the
top of the chamber f there is a spiral spring
K, which operates on the pressure-plate I to
hold it down in place on the back of the
valve E'.

In Fig. 4 1 show another modified form of
valve E? embodying my invention. In this

- construction the ports in the cylinder, the
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valve-seat, the chamber ¢® in the valve, and
the bridges ¢ and ¢ therein are the same in
construction and operation as in the valves
hereinbefore described, and shown in Figs.
1, 2, and 3; but in this valve there are end
ports e’ and ¢° which extend entirely through

‘the valve from its face to its back, through

which ports, when used as a steam-engine

-~ valve, the steam passes alternately to ports
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B and B’ in the valve-seat C. On the back
of this valve E* there are two sliding valves
L and L', operated by a separate valve-rod
M, which passes through the valves I and 1.
and 1s screw-threaded therein, so that they
can be adjusted back and forth on the valve-

2 ' 612,950

rod M, as may be desired, the operation of
these valves being to alternately close the
upper ends of the ports e¢” and €® at each trav-
erse of the piston. |

Having thus described the construction

‘and operation of my improved valve mechan-

1sm, what I claim as new, and desire to se-
cure by Letters Patent of the United States,
18—

1. The combination of a cylinder, a valve-
chest, a valve-seat having two outside ports
communicating with the ends of the cylin-
der, and a central port having two openings
through the valve-seat, with a slide-valve op-
erating on said valve-geat, having an internal
chamber therein and two bridges adapted to
simultaneously open and close the openings
Inthe valve-seat communicating with the cen-
tral port, and two outside ports provided with

check-valves, substantially as and for the

~purpose set forth.

- 2. The combination of a cylinder, a valve-
chest, a valve-seat having two outside ports

~communicating with the ends of the cylin-

der, and a central port having two openings
through the valve-seat, with a slide-valve op-

erating on said valve-seat, having an internal
chamber therein and two bridges adapted to

simultaneously open and close the openings
in the valve-seat communicating with the cen-
tral port, and two outside ports provided with
check-valves, with a pressure-plate operating
on the back of the valve, substantially as and
for the purpose set forth.

0. The combination of a cylinder, a valve-
chest, a valve-seat having two outside ports
communicating with the ends of the cylin-
der, and a central port having two openings
through the valve-seat, a slide-valve operat-
ing on said valve-seat, having an internal
chamber therein and two bridges adapted to
simultaneously open and close the openings
inthe valve-seat communicating with the cen-
tral port, and two outside ports having check-

valves therein, with a pressure-plate operat-

ing on the back of the valve, and an adjust-
able rod supporting said pressure-plate, sub-
stantially as and for the purpose set forth.

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

IENRY E. LUDWIG.

Witnesses:
WM. . CROSBY,
C. A. GAITHER.
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