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To all whom it may concern.:

Be 1t known that I, FrRANCIS E. GALLOUPE,
a citizen of the United States, residing at Liynn,
In the county of Essex and State of Massachu-
setts, have invented a new and useful Improve-
ment inSteam or other Hot-Gas Cylinders, &e.,
of which the following is a specification.

My invention relates to that portion of a
steam, hot-air, or gas engine in which the gas
or working-fluid is confined or expanded, usu-

ally called in engivesthe ‘‘cylinder,”” and, in ;

general, to any vessel used for confining steam
or other gas; and it consists in the application
of a compound one of the ingredients in which
18 silicic acid, common examples of which are
the substances glass and porcelain for the ma-
terial of the c¢ylinder or vessel, in whole or in
part, combined with an air-space or compressi-
ble material, as will be hereinafter fully de-
seribed. It is well known that large losses oc-
cur in such cylinders or receptacles, especially
when steam or hot gas is used expansively, by
the condensation of a portion of such gas,
which comes in contact with the internal sur-
faces of the cylinder or receptacle, owing to
the good conductibility of the walls of the ves-
sel, by reason of which the heat of the steam
or other hot gas is conducted away to and
through thereceptacleand a portion condensed
1n consequence, which diminishes the avail-
able power or heat to be obtained from the
working-fluid.

The accompanying drawings illustrate my
invention. |

Figure 1 represents a cylinder of glass or
other compound containing silicic acid pro-
vided with iron heads. Fig. 2 represents the
compound used as a lining to a cast-iron eyl-
inder.
lining, having rings of rubber or other elastic
substance around it between it and the cast-
ing. Kig. 4 shows two concentric layers of
the compound. | | |

Similarletters refer tosimilar parts through-
out the several views. |

a represents the compound forming the bar-
rel of the cylinder in Fig. 1, and composing
the lining of a cylinder in Figs. 2, 3, and 4.

b represents the heads of cast iron.

¢ represents a cast-iron cylinder.

d d, Fig. 3, represent rings, of rubber or
other elastic substance, wrapping around the

Fig. 3 shows the compound used as a

| lining @, between it and the casting ¢, and

which can be made either continuous or in-
closing an air-space around the lining a, the 53
purpose of which is to prevent breakage of
the lining by unequal expansion of the lining
and casting when heated, and to further aid in
preserving the steam or other gas from loss of
heat by its non-conducting quality.

Instead of using this compound in either of
the ways above stated, I may apply it as a
coating direct tothe internal surfaces of a cyl-
inder or other gas-receptacle; or it may be
blown 1n, as glass-blowers blow glass, to fit a 65
mold, as shown 1n Fig. 2, or employed in two
or more layers, Fig. 4, with or without an air-
space between the layers, or coated internally
or externally so as to form a jacket upon a
steam-cylinder or steam-pipe, as deemed ad- 7o
visable. It 1s evident that not only the cyl-
inder-barrel, but also the cylinder-heads and
piston-surfaces may beinlike mannercovered.

The losses due to condensation in the pres-
ent iron steam'-cylinders are very large, 7s
amounting sometimes to fully one-half the
weight of steam employed. The conductivity
of a compound such as has been above de-
seribed is less than one-thirtieth part that of
iron; hence a corresponding saving of heat by 8o
1ts use results.

The specific compound I may employ may
contain, besides silicic acid, one or several of
the other chemical elements heretofore men-
tioned. For example, a suitable compoundis 85
one composed of two chemical equivalents of
potassium and one of oxygen united to three
of silicicacid, (Si0,,) combined with one chem-
1cal equivalent of calcium and one of oxygen |
united to three of silicic acid in the propor- go-
tion of two of the former to three of the lat-
ter, the echamical formula of which is 2(K,0
3510, )3(Ca035i0,); but the proportions and
the other elements used may be varied to obtain
special qualities in special cases—as, for in-
stance, hardness of surface, toughness or elas-
ticity, a compound unacted upon by high tem-
peratures of the steam or other gas, one read-
1ly molded to any form desired, &ec.

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, 18—

1. In a steam-cylinder or other gas-recep-
tacle, the combination of a compressible ma-

60

95

I00O



9 - 333 294

terial, to prevent undue strain or bre'aka,ge of | off rings d d, by which a S];)acé is formed be-
the compound by expansion, with a compound | tween the metal of the cylinder and the said
composed in part of silicic acid, substantially | lining, substantially as described.

as described, and for the purpose set forth. FRANCIS E. GALLOUPE.
5 2. In combination with a steam-cylinder or Witnesses: |
other gas-receptacle, ¢, having a glass or other WM. S. BELLOWS,

lining, a, composed in part of silicic acid, set- ALBERT BORNKESSEL.
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