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To all whom it may concern:

Be it known that we, JOSEPIT M, SEARLE

and State of New Jerse .
have invented )

Ixhaust-Cylinder and. Balanced Slide-Valve
for Steam-Engines, of which the following is a
specification : ] S

steam-cylinder; B, thepiston of the sameand
B’ the piston-rod, which is gulded in the usnal

‘and GIDEON G. PALMER, of Stanhope, in the | manner by a cross-head.
county of Sussex | oppo
& new amnd Improved Rotary | near the cu*cumierenee,w.'lthprmectmg lugs a,

- The piston B is provided at oppostie sides,
having curved or beveled faces, that engage,
when the piston arrives at cither end of it

| Stroke, the inclined or beveled cheeks of ro-

In theaccompanyin o drawin g, Figure 1 rép- | tary exhaust-rings C, which are guided in an-

| section of our
improved -rotary exhaust-eylinder for steams-

2

engines ; Ifig, 2. a horizontal seetion on line 2 |

‘hular end grooves of the eylinder and of the .
cylinder-heads. |

The exhaust-rings C are made of two sce-

7, Fig. 15 and Tig. 3, a vertical transverse see- | tions, and provided with radial holes d, that

tion of the same on line ¥y, Kig, 2,
Similar letters of reference indicate corre-
Sponding parts. | |
The object of our invention is to furnish an
improved rotary exhaust-cylinder for steam.

eugines, .in. whick-a positive-exhaiist iz-oh=

tained: at any or all points of the cut-off, as
the exhaust-ports remain open during the en-
tire return stroke of the Piston. -
After the steam is exhansted the exhaust-
ports stay open until tle piston makes the en-
tire length of its stroke, so as to get the full
henefit of the Cxpansion, and do away enti rely
with back pressure. | |
The arrangement ot the rotary exhanst in
the eylinder simplifies the construction of the
slide-valve, and dispenses, when a balaneed
valve is used, entively with valve-facings, so
as to reduce, in conjunction with the improved

‘exhaust, the consumption of fuel and the ex-

pense for repairs in g considerable degree,

The invention consists of rotary exhaust:
rings at bothends of the steam-cylinder, whicly
are set by fixed lues of the Piston engaging
beveled checks of the 1in gs when arriving at
the end of each strolke.

crank-rod, so that when the exhaust-ports at
one end are closed by the piston the exhaust-
ports at the opposite end are simultancons) y
opened. ' S N

The exhaust-rings u1'(*"51;':1){31'1;1;1';1tcd, and ax-
ranged to open or ,closq,'-.'!.; the exhaust-ports of
the cylinder., A o

The steamn 15 supplicl Dy a top'chest and
ports 1n conne: ! (mwith;uJ,‘.ﬁt]um:ml a1 steani-

—m .

Hef"(}rriin g tolithe draw, ng, A represents g |

1

The rings are con-
-nected by interior eranks and by an outer

register with radial ports d’of the cylinder, go
as to exhaust the steam.” The loles 4 may
also De set intermediately betwaen the exhaust.
Dorts d’, so as to interrupt their conneetion
and shut oft' the exit of steam. - . - -
The opening-or-elosing of ‘tho avh anst-ports”
Is accomplished by the action of the lugs.of
| the piston B on the contact-checks of the ex-
haust-rings. The exhaust-rings C are also re.
,eessed attheirlowermost parts,near the cheeks
b, and acted upon by short cranks D, whose
| shafts extend through the cylinder, and are
-connected at the ontside Ly short eranlk-arms
¢ and by a erank-rod, 1), o
| Lhe conmeeting erank-rod 1)/jq made of two
parts, which are seeured by thejr threaded
|ends and serew-nuts adjustably to a center
sleeve, f) so as to admit the perfect adjustment.
of the cranks and the exact sottin o ol the ex-
hanst-rings to the ports of the eylinder.,
- The action of the piston on one of the rings
ab the end of the stroke closes the exhanst-
ports at that end of the cylinder, but sets at
the same time the cxhaust-ring at the oppo-
stte end so that its holes register with the op-
posite exhaust-ports. . |
The steam escapes. from the ports through
annular hollow channels or ducts gand throueh
| Iongitudinal connecting-channels ¢’ to tire dx-
haust-opening at one side of the eylinder. |
The steawr is supplied at the end of cach
stroke by the actionof a balaneed piston-valve,
E, that slides in a fixed cylindrical sleeve, 13,
Oof the valve-chest 182 at the top of the eylin-
der A, | . |
The piston-valve admits steam 1o the steam-
Cutrance perts, and is made of an ordinary pis-
ton, that has two wide CXpansion-vings, b, tit-
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 ted around it. The rings are cut at one point
to allow the steam when it enters the chest to
pass into small angular holes 4/ of the piston-
heads, and then under the rings, so as to ex-
pand them, fit them tightly to-the sleeve, and
keep them from leaking. S
The construction of the cylinder with rotary
exhaust-rings admits the use of a very simple
construction of supply-valve, as the exhaust 18
nét'made through the same. The balanced

piston-valve has the advantage, however, of |

~ requiring no collarsor sectionsof flanged rings
to break joints, as it does not matter whether
steam passes from one side of the valve to the
other. - | |
The expanding rings have to be of thelength
of the valve-piston, with the cut of the outer
‘ring at the top, and of the inner ring at the
bottom, so that the joints do not come in con-
tact with thie ports and admit steam from its
face instead of from the edge. o
The steam may be cut oft at any point of
‘the stroke, and then carried through the whole
length of the cylinder before it is exhausted,
so as to get the full benefit of the expansion
and dispensing with baclk pressure. |
As soon as the piston arrives at the end of
its stroke the opposite. exhaust-poris are
opened, and the steam exhausts, during the
return of the piston, through the entire length
of the eylinder, when the exhaust-ports at this
end are closed, and those at the other opened,
~and so on, the engine working thus advan-
tageously, and at a considerable saving in fuel
and repairs. -
Taving thus deseribed our invention, what

we claim as new, and desire to sceure by Let-
ters Patent, is— -

1. The combination of a steam-cylinder hav-
ineg rotary exhaust-rings and connecting ex-
haust-ports at both ends with a piston having
projecting lugs, and with ring-connecting

crank mechanism, that closes the exhaust-ports -

at one end and simultaneously opens the ex-
haust-ports at the opposite end of the cylinder,
substantially as specified. )

2. The combination of the cylinder A, hay-
ing radial exhaust-ports at both ends, inner
rofary exhaust-rings , having radial holes,

crank -recesses, and. cheeks, piston B, havipg

projecting lugs at opposite sides, and ring-coii-
necting cranks D and exterior ecrank-rod 1Y,
sttbstantially as and for the purpose deseribed.

)

3. The combination of & steam-cylinder hav-

ing exhaust-ports and rotary exhaust-rings at

the ends and steam-supply ports, with a bal-
anced piston-valve, guided in a fixeid sleeve ot

the valve-chest, substantially as set forth.

4, The combination, with a steam-cylinder
having exhaust-ports and rotary exhaust-rings
and steam-supply ports, of a balanced steam-
valve, guided in a sleeve of the valve-chest, and

liaving split packing-rings and steam-openings

below the rings, substantially as deseribed.

JOSEPII MINER SEARLE.
GIDEON (. PATMER.

Witnesses: ©
JOHN 1. LAWRENCE;
A. J. DRAKE,
1. D LAWRENCE,
.S, CLARK.
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