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To all whom it may concern:

Be it known that I, JoEN B. WARING, of
the city, county, and State of New York, have
invented a new and usefnl Improvement in
Valves for Air-Expansion and other Cylin-
ders, of which the following is a specification.

My invention relates more especially to that
class of eylinders which are used in connection
with ice-making and refrigerating apparatus,
and in which air, compressed and cooled while
under pressure, is permitted to expand to an
extent determined by a piston cansed to recip-
rocate in the said cylinder, the air, which has
been further cooled by expansion, being sub-
sequently exhausted from the cylinder into a
refrigerating or ice-making chamber.

The main object of my improvements in a
cylinder of this class is to so construct the in-
let and outlet valves and the inlet and outlet
ports and passages that the latter cannot be
choked with the ice resulting from the freez-
ing of the water contained in the air as the
latter enters and escapes from the cylinder.

In the accompanying drawings, Figure 1 is
a longitudinal section of an air-expanding cyl-
inder, showing the valves, ports,and passages
Fig. 2, a view of the inner face of one of the
covers detached from the cylinder, and show-
ing the exhaust-valve; and Fig. 3,a transverse
section on the line 1 2, showing theinlet-valve
and passage. : .

Aisthecylinder. B and B’are the two cylin-
der-covers; D, the piston, and Ethe piston-rod,
passing through the usual stuffing-box @ on
the cover B.

The piston-rod is operated by a crank on the
main shaft of an ordinary steam-engine; or it
may be reciprocated by a direct-action steam-
engine, or by any other motive power.

G and G are the two inlet-valve chests, one
at each end of the cylinder, and both in com-
munication with the air-compressor.

Each inlet- valve consists of a segmental
plate, H, Fig. 3, adapted to a segmental re-
cessed seat, b, which is concentric with the
bore of the cylinder, and as near to the same
as is consistent with appropriate strength of
metal between the valve-face and inner surface
of the cylinder. Hence the air from the chest
has but two short ports to traverse before it

gains access to the cylinder—that is, through
the portsw in a comparatively thin valve-plate,
and the ports4i in the thin metal intervening
between the seat and the eylinder. These pas-
sages are too short and direct to afford a lodg-
ment for the ice and snow resulting from the
freezing of the water carried by the compressed
air.

Tt may be remarked here that ice and snow
are not apt to accumulate within the cylinders
of air-expanders, but in the inlet and outlet
passages communicating with the said eylin-
ders, and that if these passages are long or
slightly indirect or tortuous they are liable to
be so choked as to interfere with the proper
and efficient working of the machine. .

By placing the inlet-valves directly at the
points where the air has to enter the cylinder,
and by making both the valves and valve-seats
segmental, so as to reduce to a minimum the
thickness of metal between the valve-seat and
inner surface of the cylinder, the shortest pas-
sages are obtained. .

Tach of the eylinder-covers B B has an ex-
haust-valve, M, consisting of a plate contained
in a recess, f, formed in the inner face of the
cover, the valve being confined to its seat at
the bottom of the recess partly by the flange
of the eylinder itself, and partly by a plate, ¥,
let into and secured to the cover. .

The ports j in the valve and the ports j'y com-
municating with the outlet-chamber k, are so
short that the above remarks concerning the
non-accumulation of snow and ice in inlet-
ports will apply with as much force to the out-
let-ports.

Al the valves are operated through the me-
dium of pinions on the valve-spindles and seg-
mental racks on the valve. Thus the spindle
N of each inlet-valve has a pinion, N/, gearing
into the teeth of the rack m on the segmental
valve H, Fig. 3, while each valve- spindle P
has a pinion, p, gearing into the teeth of a
segmental rack, ¢, on the outlet or exhaust
valve, the valve-spindles themselves being vi-

brated from the driving-engine through the
medium of any suitable valve-motion.

I do not desire to claim, broadly, the com-
bination of a segmental valve and segmental
seat; but
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I claim as my invention—

1. The combination of the segmental valve
H, adapted to a segmental recessed seat, and
having a rack at the back, with a spindle, N,
having teeth adapted to the rack, all as set
forth,

2. The combination of the inlet-valve, adapt-
ed to a recess in the cylinder-cover, with the
flange of the cylinder and the plate &', which

together retain the valve in place, substan-
tially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

J. B. WARING.

Witnesses:

Wu. J. CoOPER,
HARRY SmrmTH.
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