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To all whony w 7791 J concern: . -
Be it known that I, FREDERICK STITZEL, 4
citizen of the United States residing at Loms

ville, in the county of J efferson and State of |

Kentucky, have invented a certain new and.
useful Improvementin Piston-Valves, of which
the following is a full, clear, ‘md exact de

- seriptiom.
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This invention relates more par tleulal ly to
steam-valves for direct-acting pumps, although
admitting of more general application; but for
convenience I will herein confine its descrip-
tion to that class of steam ma(}hlnew

The iInvention consists in a recipr ocatmﬂ
piston-valve surrounded longitudinally by :md
sliding in a shell within a valve-ease which is
attached to the steam-cylinder, the live steam
being admitted to the valve proper centrally
of the case, between the heads of the valves,
and acting agmnst the inner faces of said heads
to aid in opening the ports to the cylinder,
one of which ports acting as an inlet, and the
steam exhausting from the opposite 1)0113 1nto
the valve-case outsule the valve-shell, and

thence escaping through a suitable outlet 1t

being noticed that the cylmdel -ports act altel
nately as inlet and exhaust with respect to said
cylinder, thus dispensing with a special ex-
haust. The effect of this arrangement 18 that
the valve holds the ports open untll the piston
has moved nearly to the end of its stroke un-
der the pressure of the live steam, when the
tappet of the piston-rod causes the reversal of
the valve substantially simultaneously withthe
end of the stroke of the piston, cushioning the
piston and seating the pump-valve qmetly and
without shock.

In the accompanying drawings, 111115t1at1nﬂ'_

my invention, in the several ﬁﬂ ures of Whleh

like parts zue similarly deswnated Figure 1

is a vertical longitudinal Sectlon of my Valve
Fig. 218 a vertlcal cross-section on the line «
x, Flo 1, and Fig. 3 is a similar section on the
line y ¥ of said ficure. Iig. 4 is a vertical
longitudinal section of sufficient of a direct-
actmﬂ steam-pump to show the application of
my valve

The steam- cylmdel ¢ is sultably ported and
adapted to receive the wvalve-case b,
may be bolted thereto, as are OI‘diIl.;Lly valves.

The case b is preferably an elongated half-cyl-

inder prowded with a gland for the valve-stem.

which !
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1 set forth.

~around between 1t and the case.

1n said case by a jam-nut, e.

eter.

\Vlthm this ease is a shell, ¢, of such Smallel
diameter and length as to leave a space all

This shell
has a live-steam inlet, d, in the form of a tube

33

about centrally of its leng oth, and projecting.

out through the case 0, and secured steam- tight
Set-serews j 1,
tapped in the case, bear upon the shell to ad-

just 16 pr (Jpelhr within the case. Ports ¢ g are
made in this shell, leading to 01)p0%1te ends of
the cylinder, and ser ving alternately as inlet
and exhaust, as her eumf‘rel more particularly
Luns i b may be employed on the
shell to project into the cylinder-openings to

therewith, and to aid in ]{eepmﬂ the shell in
place. The central internal diameter of the
shell is contracted to form shoulders 4 ¢ to co-
act with the valves.

The valve proper, j, may be a t11b11h1 or
solid piston.

viz., solid. Each endor head of the valve has

I outel or e\hmust face, k, of larger area than '

the inner or live-steam f%ce {, md these heads
are connected by a stem,m, of stlll smaller diam-

Iig. 1) has its larger face made as & SCrew-cap,
serewed to the smaller face, s0 as to permit the

| handlmﬂ of the valve for insertion in and Te-
moval fl om its shell..

The valve is arranged
within the shell to slide longitudinally therein.
Itsheads are of sufficient size to cover the ports,

and the rear of the larger faces of the valve !

seat against the shouldels 4 1 of the shell the

ter of such Shouldel ¢d portion of the shell. To
Pr ovide for differences in height between the
valve and the pump, the V%lve -rod nis jointed
to the valve subst%ntnlly as shown. This
valve-rod may be provided with adjustable
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insure the correct registering of the shell- POItS.; |

70

T wﬂl deseribe it as shown—

One head (shown at the ight-hand end of

30

'smajllel faces fitting within the smaller dlame o

90

Spring-stops o o, against which the tappet p

of the piston- rod q “acts to operate the valve.

r is the outlet for the exhaust-steam, which
outlet communicates only with the Space be-
tween the shell and case. | :
The. operation is as follows: The,..vahre, as
in the drawings, is supposed to be applied to
a direct-acting steam-pump upon its steam-
cylinder. As shown in full lines, the valve

has been at the moment reversed, and the Pis-
‘ton in the cylinder is moving to the right, the
| valve being stationary at the left, letting In
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exhausting from The right. .
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live steam through the port at that end, and | heads exhaust-steam flows, and against the in-

The inner iz aces of
the lett-hand he&d of the V’LIVB, being: fully ex-

than the head th the 1’*1th Smce Lhe inner face
of the said right-hand head is covered by the
shoulder i of the shell, and only 1ts smaller
face is exposed. Now, when the tappet on the

‘piston-rod strikes the outer stop o, it movesthe

valve, and so soon asthe valve 18 moved suitfi-
elently by the tappetto takethe pnner face ofthe

left-hand head to its shoulder ¢ the live-steam-

pressure areas of the two heads are made equal,
and both ports elosed. At this time there 1s
evidently pressure to the amountof work done

in the cylinder to the left of the dotted-line

piston, Fig. 4, and none to the right, the steam
lﬂvmn been exhausted from ﬂmt end, and
- there 18 an amount of steam in the chflmber

between the valve-heads equal to that at the-

left of the piston, there is no pressure on the
exhaust ends of the valve- heads, the move-
ment of the piston and the d1ffere,nce of press-
ure to the right and left of the piston in the

ner and smaller of which live Stefhm acts,
combined with an inclosing-shell, the mterlol
of which is of different dmmeters to corre-

spond with the heads of the valve, and a case
for the whole, subgtantially as shown and de-

scribed.

2. A valve-cage, a valve-shell within the
same having 1)01tS which alternately serve as
inlets and BYhTLIStS, and also provided with
shoulders 7 4, a reciprocating valve within said
shell hfwmﬂ two heads at opposite ends of &
connecting astem the inner or live-steam faces

of said lle“LdS belllﬂ of smaller area than that
of the outer faces, Subst%ntnlly as and for the

purpose described |

3. A valve-case, a valve, and a valve-shell
arranged within said Case and having a space
between it and the case to receive exhaust-
steam, combined with an inlet into said shell
for live steam, substantially as shown and de-

- seribed.

4. In a valve, the inclosing-shell arranged
in a valve-case provided with an inlet and a

cylinder wﬂl now consequently move the valve 1 jam-nut therefor, and set or adjusting serews,

- to opeun that port which enters that end of the |
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cylinder eoutmmnﬂ the greatest pressure, and

a lead of one thu ty - Second of an inch will
suffice to throw the valve by the pressure of
the steam. -

Sofaraslamaware,inall prior Stefml -pumps,
instead of the valve bemn moved direct, it has
been necessary to employ a small Slide-'v&lve,
or its equivalent, which actuates a steam-pis-
ton, by which latter the valve proper 1s actu-
ated, the valve proper being thus auxiliary or
secondary, and if the least out of order 1t will
let the piston strike the eylinder-heads, often-
times knocking out such heads. The valve 1s

precluded from ‘‘hanging’’ by the provision

of the spring-stops on its stem; but these are
not absolutely necessary, unless the valve 1s
too nearly balanced, since this valve is abso-
lutely direct. By my invention the pump-
piston is precluded from striking the ¢ylinder-
heads, as the steam and water pistons slowup
near each end of their strokes. 'The object in
making-the live-steam faces of the valve-heads
smaller than the exhaust-faces is to slightly
overbalancethevalve, and itis this overbalance
that actuates the valve. In other words, the

movement of the valve i3 accomplished by 1ts
live-steam part or head being Snmllu than the
exhaust. |
- What I claim 18—
1. A reciprocating valve having two heads,
each with different inner and outer arveas,
against the outer and larger faces of which

Substmntml]y as and for the purpose described.

. A valve havihg heads the faces of which
me of different areas, a shell provided with &
steam-inlet, and a contracted and shouldered
portion between the faces of smallest diame-
ter, and ports in said shell, which alternately
act as exhaust and inlet por ts, substantially as
shown and described.

6. A direct-acting valve having live-steam
faces of variable areas, exhaust-faces of fixed
areas, and two ports acting alternately as live-

steam and exhaust ports, combined with a pis-

ton, all arranged substantially as shown and
described, whereby the movement of the pis-
ton and the differences of pressure areas on
the valve effect the opening and closing of the
ports and the movement of the engine, as
specified.

7. The combination of a valve-case, an 1u-
closing-shell having a central contracted or
qhouldel ed interior, and a valve within said
shell having a 16(111(36(1 center and heads of
different diameters, one of the said heads at
its larger diameter being made detachable to
permlt the removal or insertion ot the vah e,

-substantially as deseribed.

In testimony whereof [ have hereunto set my
hand this 14th day of October, A. D. 1882.

FREDERICK STITZEL.

Witnesses:
JULIUS A. STLEGL,
Wu. D. REILING.
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