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PATENT OFFICE.
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To @ZZ whom 16 may J COTLCET T

citizen of SWItZEl]&Hd residing at the elty of
Hrie, in the county of Erie 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 a full,

clear, and exact deser iption of the mvenhon,

such as will enable others skilled in the art
to which it appertains to make and use the
same, T eference being had to the accompany-. |
ing drawings, and to the letters of reference

marked theleon, fo1m1ng palt of this speelf -
cation.

This invention relates to va,lve meehamsm ,
for pumps for moving or compressing gaseous

bodies; and 1t eonsmts, substantially, in so
construeting the ports in the pump or com-

Pressor cylmdel and the valve operating

thereon that the gas to be moved or com-
pressed enters the valve-chest and surrounds

the valve atitsnormal suction-pressure, while |

the gas pumped or compressed is discharged
thlou'D‘h the inside of the valve and out
throua‘h a central exhaust or discharge port
on the cylinder, and also mechanism for regu-
lating the pressure on the back of the Valve
ﬂdapted to be reﬂ'ulated to such pressure as
may be desired.

One of the objects of thls constructwn is
to overcome the tendency to leakage of gases

under high pressure, and thereby decreasing

the losses entailed thereby, as well as the
danger therefrom to life and property, when
the gas being pumped or compressed is of a

poisonous, mﬂammable, or explosive nature.

Another object of this construction is that
it provides means for equalizing the pressure
on both sides of the piston in the cylinder at
the beginning of each traverse thereof and

also for a smn*le double, or multiple opening

of the suetlon ports of the pump or com-
Pressor. .

These and other featules of this invention
are hereinafter fully set forth and described,
and illustrated in the aecompanymﬂ* dmw-
ings, in which—

I‘lﬂ*ure lis alongitudinal section of a pump
or compressor ¢ylinder, valve-chest, pressure-
plate, and valve embodying my invention.
Kig. 2 is a longitudinal vertical section of the
vmlve shown in Fig.

the line 4 ¥ therein.
longitudinal sections of por twnsl of the cyl-
inder, steam-chest, pressure-plate, and valve,
j_showmﬂ' modified constmetwns embodymn‘
my invention.

valves F T,
valves a passaﬂ'e el leads to the centlal cham-
ber e, (see Fig. 2,) so that as the gas or air is

cylinder-ports B and B'.

' Flﬂ' 3is a 1onﬂ*1tudma,1 section of a portion of
Be it known that I, HENRY E. LUDWIG a |

cylmdel and steam-chest with a modified

ﬁf01m of pressure-plate and valve embodying
my invention.

Fig. 4 1s a longitudinal ver-
tical section of the valve shown in Kig. 3, on
Figs. 5, 6, and 7 are

55

60

. In the several constluctmns of my inven=

tion thus illustrated in Figs. 1, 3, 5, and 6 the
cylinder A, the piston A’, the valve-seat C,
| the out51de ports B and B’ and the eentla,l
port D are of the usual construction.

In Fig. 71 show a modified construction of

the valve-seat' D' and the port - openings

therein, which will hereinafter be more fully

’referred to and described.

In Figs.1and 2 the valve E is constructed

with a céntl al chamber e, which covers the

70

central port D. A®& each end of the central -

chamber ¢ are pm.ts ¢ and e*. In each of
these ports €' ¢* are spring-actuated check-
and from above these check-

forced out of the chamber A throu@h the
ports B and B’ and up through the ports e
and e*in the valve the check—-valves F and
E" are raised thereby, so as to allow the com-

pressed gas or air to pass on through the

passage & into the central chamber ¢ of the
valve, and thence out through the central
port D. Inthe valve K, outs1de of the cham-
ber e and the ports ¢’ 62 there is another pas-
sage e, which operates to equalize the pres-
sure in the ends of the cylinder just as the

backward stroke of the piston commences

and also operates as the open ends thereof
pass off of the ends of the valve-face C to op-
erate as the suction-portsin the valve forthe
In Fig. 1 it will be
observed that as the valve is show'n with the
piston just starting on its return stroke the

ports B and B'are both slightly communicat-

ing with the open ends of the passage e*in
the valve; but as the piston and valve travel
onward in the direction of the arrow the open
end €° of the passage ¢* moves off of the end
of the valve-seat C, while the other end &° of
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the air or gas passes from the valve-chest G, |

through the passage e, to and into the port
B’, and thence into the cylinder, and at the
reverse movement of the piston A’ and valve
K a like result takes place, the air or gas
compressed into that end of the cylinder pass-

ing out through the port €2 and check-valve-

I, through the passage €3, to the central cham-
ber e of the valve, and vice versa on the re-
turn stroke of the piston and valve. In the
valve-chest cover G’ there is a rectangular re-
cess ¢, and from the central port of this re-
cess there is a cylindrical chamber ¢', having

a closed top g° and in the rectangular recess

g there is a pressure-plate H, operating on

the back of the valve E, and on the back of |
this pressure-plate H there is a cylindrical:
shell H', which passes up into the cylindrical
chamber ¢' and is provided with packing-

rings 2, so as to make it gas or-air tight
therein, and between the upper end of the cy-
lindrical shell H"and the closed top g® of the
chamber ¢’ there is a spring 7/, which:oper-

ates to press the plate H down upon the back:-
of the valve E and through a stuffing-box ¢®

and a yoke g*on the top ¢g° of the chamber ¢’

A rod I passes down into the top of the plate
H, which is provided with. a screw-threaded-|
nut I', operating on the top of the yoke g%,
whereby the pressure of the plate II on the-

back of the valve K can be adjusted as de-

sired, the pressure in the chamber H? ‘above
the plate H and the pressure in the chamber:
¢ in the valve E being equalized by means:

of a small passage J, which passes up from
the chamber ¢ in the valve E, through-a cylin-

-drical bridge J', through the passage e*in the
valve, and up through the top of the valve,

which passage communicates with a like pas-

sage J< through the plate I at each traverse:

of the valve E. -

In IFigs. 3 and 4 the mechanism shown-is-
identical with that shown in Figs. 1 .and 2, |
except that the valve K’ has its inlet-ports e?
and e® next to the central chamber e of the
valve, and these ports pass up through the.

valve, where they communicate with inlet-
ports /° in the ends of the pressure-plate H2

separated by bridges /2%, so as-to form double

inlet-ports for the valve inlet-ports ¢” and €8,
The outlet-ports ¢’ and e* in this case are lo-

cated outside of the inlet-ports ¢ and ¢8 and .
communicate with the central outlet-chamber:

e of the valve by a longitudinal passage €3
from above the check-valves F and F' therein,:
as 18 clearly shown in Figs. 3 and 4. In all
other respects and in its operation the valve

mechanism is the same in construction and.
operation as the valve mechanism shown in

Figs. 1 and 2 and hereinbefore described.

The valve mechanism shown in Fig. 5 is the
same in 1ts general features and operation-as:

that shown in Ifigs. 3 and 4, the modification
1n this case being that the valve.E? has inlet-

ports e’ and e'®at the ends of the valve, which:

take their suction through inlet-ports A2 in
the ends of the pressure-plate H? and at the

ends of the valve-seat C. In all other re-
spects the construction and operation of the

valve mechanism shownin Fig. 5 are the same
as hereinbefore described. |

In Fig. 6 the construction of the valve E is
the same as that shown in Fig. 5. In this
construction, however, the pressure-plate H*
is made the same length as the valve-face C,
so- that the inlet-ports ¢’ and ¢'° take their
suction both at the ends of the valve-seat C
and at the ends of the pressure-plate H%. In
all other respects the construction and opera-
tion of this valve mechanism are the same as
those hereinbefore described.
- In Kig. 7 the construction shown embodies
a modified form of the valve-seat C shown in
all of the other figuresin that the valve-seat C’

in this case is provided at its ends with ports
| B* and B? separated by bridges ¢ and ¢, and -
1 the ends of the ports ¢ and ¢ of the valve E4

are provided with additional branch ports e!!

| and "e®, separated by bridges e and e, so

that three inlet-openings are opened at each
movement of ‘the valve EX  1In all other re-
spects the construction and operation of this
valve mechanism are the same as hereinbefore
described.
It will be: observed that in operation the
compressed air or gasisin all casesdischarged
into the central chamber e of the valve and
thence through the discharge-port D, so that
the matter of leakage under high pressures
from bad joints-is thereby minimized.

Having thus shown and described conven-
ient types of my invention, so as to enable
others to:utilize it, what I claim as new, and
desire to secure by Letters Patent of the
United States, is— | |

1. The.combination in a valve mechanism,
of a cylinder, a. piston, a valve-chest, a valve-
seat therein having end ports communicating
with the ends of the eylinder, and a central
discharge-port, with a slide-valve having a
central chamber therein communicating with
the central port in the valve-seat, and two
port-openings at each side of said central
chamber, adapted to communicate with the
end: ports in the valve-seat, one of which com-
municates with the corresponding port-open-
ing. in . the valve at the opposite side of the
central chamber, and check-valves in each of
the other port-openings in the valve through
which said ports communication is had with
sald central chamber, substantially as and for

| the purpose: set forth. |

2. The combination in a valve mechanism,
of a cylinder, a piston, a valve-chest, a valve-
seat therein, havingend ports communicating
with the ends of the cylinder, and a central
discharge-port, with a slide-valve having a
central chamber therein communicating with

the central port in the valve-seat, and ftwo

port-openings at each side of said central
chamber adapted .to communicate with the
end ports in the valve-seat, one of which com-
municates with the corresponding port-open-

| ing in the valve at the opposite side of the

75

30

00

95

100

105

II1O

II§

120

125

I30




IO

612,951 ' o 3

central chamber therein, check-valvesin each

of the other ports in the valve at the sides of
said chamber through which said ports com-

munication is had with said central chamber,
and a pressure-plate operating on the backof
the valve, substantially as and for the pur-
pose set forth. -

3. The combination in a valve mechanism,
of a cylinder, a piston, a valve-chest, a valve-
seat therein having end ports communicating
with the ends of the cylinder, and a central

discharge-port, with a slide-valve having a.
central chamber therein communicating with

the central port in the valve-seat, and two

port-openings at each side of said central

chamber adapted to communicate with the

~end portsin the valve-seat, one of which com-

municates with the corresponding port-open- |

| ing in the valve at the opposite side of the

central chamber therein, check-valvesin each
of the other portsin the valve at the sides ot
said chamber, through which said ports com-
municate with said central chamber, a pres-

sure-plate operating on the back of said valve,

and an adjustable bolt and spring connected
with said pressure-plate for adjusting and
regulating the pressure of the plate upon the
valve, substantially as and for the purpose set
forth. S
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In testimony whereof I affix my signature 3o

in presence of two witnesses.
' HENRY E. LUDWIG.,

Witnesses: .
Wn. G. CROSBY,
C. A. GAITHER.
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