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To all whom it may concern:

Be 1t known that I, JAMES R. BENNETT, a
citizen of the United States, residing in the
city of Philadelphia, Pennsylvania, have in-
vented certain new and useful Improvements

in Engine-Cylinders; and I do hereby declare

that the following i1s a full, clear, and exact
description of the invention, such as will en-
able others skilled in the art to which it ap-
pertains to make and use the same.

My invention relates to improvements in

engine or compression cylinders, and more
particularly to that class in which the work-
ing fluid is vaporized liquid, more volatile
than water, such as ammonia, bisulfid of car-
bon, and the like, and which destroys ordi-
nary oleaginous lubricants. My inventionis

to overcome these difficulties; and tothisend

my invention consists, essentially, in the com-
bination of an ordnnry metallic eylinder and
a lining for said e¢ylinder composed of a com-
pound of graphite and a binder not soluble
in the working vapors to be used. A suit-
able compound for this purpose may consist
of from four to ten parts, by weight, of finely-
pulverized graphite to one of fiber, saturated
with water and incorporated with each other
and then molded into the form desired. The
dried product in a rigid condition may be
readily turned in an ordinary lathe and fitted

to the metallic cylinder and then accurately

bored for the piston. A lining of this mate-
rial 1s self-lubricating, non-corrosive, and
relatively tough and indestructible. Cylin-
ders for compressing gases may be lined with
this material to their adv&ntaﬂ'e

In order to prevent the loss of. heat from
the working vapor, I preferably use a packing
of elasticor yielding non-conducting material
consisting of asbestos fiber or hemp or a mix-
ture of asbestos and hemp or powdered alum.
This serves to support the lining and prevent
breaking the same by reason of unequal ra-
dial expansion between the lining and the
outer metallic eylinder.

In the drawings forminga partof thisspeci-
fication, Figure 1 1S an elevatlon of an engine-
cylmdel Fw 2 is a longitudinal sectlon of
the same, showm my mventlon and Fig. 3
is a transverse Section showing the lining and
packing arranged according t0 my invention.

A is an ordinary metallic engine-cylinder
having the conventional cylinder-heads a a.
- 1 18 the lining composed of graphite and a
binding material, as fiber, and 2 is a packing,
of asbestos or hemp or pulverized alum, inter-
posed between the lining and outer cylinder.
This packing serves to support the lining and
to prevent transmission of heat.

3 3 are disks or plugs formed of the same
material as the lining, connected with the cyl-
inder-heads and projecting into the lining of
the cylinder, as shown, so as to preserve a
close joint between the cylinder-head and the
lining, notwithstanding the difference of lon-

gitudinal expansion between the metallic cyl-

inder and the lining.
By preference I use a compressible elastic
packing 4 4 between the cylinder-heads and

the disks.

Having now desceribed my invention, what
I claim is— |

1. In a vapor-engine or a compression-cyl-
inder, the combination of a metallic ecylinder,
an insoluble graphite compound lining and
an interposed elastic or yielding non-conduct-
ing packing of the character desembed, s b-

stantially as described.

2. In a vapor-engine or a compression-cyl-
Iinder having a 111:11110 whose expansion 1s less
than that of the outer cylinder, the combina-
tion with such cylinder and lining, .of disks
or plugs to preserve tight joints between the
head and lining, substantially as desecribed.

In testimony whereof I affix my signature

In the presence of two witnesses.
| JAMES R BENNETT.

Witnesses:
THEO. L. GATCHEL,
Y. D. STOCKBRIDGE.
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