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UNITED STATES

TOSEPIL M. SEARLE AND GIDEON G, PALMER, OF

4

PATENT OFFICE._

STANHOPE, N, J.

IMPROVEMENT-IN ROTARY EXHAUST-CYLINDERS.AND'BAL_ANCED SLIDE-VALVES FOR STEAM-ENGINES.

-Speeification forming part of Lettors Datent No. 206,268, dated July 23, lS?é; application fited

June 6, 1678,

To all whom it MAY CcONcern :

Be it known that we, JOSEPIT M, SEARLE

‘and GIDEON G. PALMER, of Stanhope, in the
county of Sussex and State of New Jersey,

have invented a new and Improved Rotary
LExhaust-Cylinder and Balanced Slide-Valve
for Steam-Engines, of whicli the following is a
Specification ; v ' :

In the accompanyin g drawing, Figure 1 rep-
resents a vertical longitudinal section of our
improved rotary exhaust-cylinder for steam.
engines ; Tig. 2, a horizontal section on line 2
@y Fig. 15 and Tig. 3, a vertieal transverse see-
tion of the same on line Yy, Fig, 2,

Similar letters of reference indicate corre-
sponding parts. .

The object of our invention is to farnish an
improved rotary exhaust-cylinder for steam.
engines, in which-a Positive-exhaust 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 Diston. -

After the steamn is exhansted the- exhaust-
ports stay open until the piston makes the en-
tire length of its stroke, so as to get the full
henefit of the expansion, and do away entirely
with back pressure, -

The arrangement of the rotary exhaunst in
the eylinder simplifies the constimetion of the
slide-valve, and dispenses, when a balanced
valve is used, entirely with valve-facings, so
as to reduce, in conjunetion witl the improved

_exhaust, the consumption of fuel and the ex-

pense for vepairs in g considerable degree,
The invention consists ot rotary exhaust:
rings at bothi ends of the steam-eylinder, which
are set by fixed lugs of the Diston engaging
beveled checks of the rings when arriving at
the end of each stroke. The rings are con-

-nected by intervior eranks and by an outer

crank-rod, so that when the exhaust-ports at
one end are closed by the piston the exhaust-
ports at the opposite end are simultancous] Y
opened. : y : j

*‘*i;:peri’urated, dnd ax-
1’]1(5 exhaust-ports of

The exhaustrings

ranged to open or clostf’,’

i

the cylinder.l;I _ ‘
The steam!is suppligl by a top'chest aid
ports in connec

alve,

q onwith;:tj,‘.ﬁtlnn(:c(l and steam:-
S , \
the draw,

D L s
Referring to ng, A represéuts g

“ab the end of the

steam-cylinder; B, thepiston of the same; and
B’ the piston-rod, whicl is guided in the usual
manner by a cross-liecad. i

- The piston B is provided at opposite sides,
near the circumference, with brojecting lugs a,
having eurved or beveled faces, that engage,
when the piston arrives at citler end of its
Stroke, the inclined or beveled cheeks b of ro-
tary exhaust-rings O, hich are guided in an-
nular-end grooves of the eylinder and of the
cylinder-heads.

. The exhaust-rings C are made of two sce-
tions, and provided with radial holes d, that
register with radial ports d’ of the cylinder, so
as to exhaust the steam.” The holes d may

‘also be set intermediately botweon the exhaust.

Dorts d', so as to interrupt their connection
and shut off' the exit of steam. - -
The opening-or-closing of tho avh aust-ports
is accomplished by the action of the lugs.of
the piston B on the contact-cheeks of the ex-
haust-rings. The exhaunst-rin gs C are alsore.

.cessed attheirlowermost parts, near the cheeks

b, and acted npon by short cranks D, whose
shafts extend through the cylinder, and are

-connected at the outside Ly short crank-arms

¢ and by a erank-rod, 1, :

The conneceting erank-rod 1 s made of two

parts, which are seenred by their threadel
ends and serew-nutg adjustably to a center
sleeve, f; so as to admit. the perfect adjustment:
of the cranks and the exact setting of the ex-
haust-rings to the ports of the eylinder,
- The action of the piston on one of the rings
stroke closes the exhaust-
ports at that end of the eylinder, but sets at
the same time the exhaust-ring at the oppo-
site end so that its holes register with the op-
posite exhaust-ports, .

The steam escapes from the. ports through
annular hollow channels or duets gandthrongh
Iongitudinal connecting-channels ¢ to the éx-
haust-opening at one side of the eylinder,

The steam is supplied at the end of eacly
stroke by the actionof a balanced piston-val ve,
13, that slides in a fixed cylindrical sleeve, 131,
of the valve-chest 132 at the top of the cylin-.
der A, : :

The piston-valve admits steam 10 the steam.
entrance ports, and is made of an oxdinary pis-
ton, that has two wide expansion-vings, b, fit-
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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 2/ 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 eylinder with rotary
exhaust-rings admits the use of a very simple
construction of supply-valve,.as the exhaust is
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 ¢ut of the outer
ring at the top, and of the ipner ring at the

Dbottom, so that the joifits do not come in con- |

tact with thie ports and admit steam from its
face instead of from the edge. ‘

The steam may be cut off at any point of

-the stroke, and then carried through the whole
length of the cylinder before it is exhausted,
50 as to get the full benefit of the expansion
and dispensing with back pressure.

As soon as the piston arrives at the eund of
its streke the opposite. exhaunst-ports are
opened, and the steam exhausts, during the
return of the piston, through the entire length
of the cylinder, when the exhaust-ports at this
end are closed, and those at the other opened,
and ‘so on, the cengine working thus advan-
tageously, and at a considerable saving in fuel
and repairs.

1aving thus deseribed ony invention, what

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

1. The combination of a steam-cylinder hav-
ing 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 opeus the ex-
haust-ports at the opposite end of the cylinder,
substantially as specified.

2. The combination of the cylinder A, hav-
ing radial exhaust-ports at both ends, inner
rofary exlhiaust-rings C, having radial holes,
crank -recesses, -and. cheeks, piston B, having
projecting lugs at opposite sides, and ring-con-
neeting cranks D and exterior cranlerod 1Y,
substantially as and for the purpose described.

3. The comnbination of & steam-cylinder hav-
ing exhinust-ports and rotary exhaust-rings at
the ends and steam-supply ports, with a bal-
anced piston-valve, guided in a fixetl sleeve of
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
having split packing-rings and steam-openings
below the rings, substantially as described.

JOSEPII MINER SEARLE.
GIDEON G. PALMER.

Witnesses: -
‘JoHN D. LAWRENCE;
A, J. DRAKE,
J. D, LAWRENCE,
B. 8. CLARK,




