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SAMUEL ARCHBOLD, OF CHESTER, PENNSYLVANIA.

IMPROVEMENT IN COMPOUND STEAM-ENGINES.

Specification forming part of Letters Patent No. 184,844, dated December 31 ,1872.

To all whom it may concern:

Be it known that I, SAMUEL .ARCHBOLD,
of Chester, Delaware county, Pennsylvania,
have invented an Improvement in Compound
Steam - Engines, of which the following is a
specification:

Myinvention relatesto thatclassof steam-en-
ginesin which acentralsteam-cylinder of small
area for receiving high-pressure steam is sur-
rounded by an annular eylinder of larger area
for receiving the exhaust steam from the
smaller cylinder; and the object of my in-
vention is, first, to so balance or approximate-
1y balance the operating parts of an engine of
this class as to insure regularity and uniform-

ity of action; and, secondly, a simple and effi-
cient system of valves and ports.

Tattain the first object by eonnecting the pis-
ton of the small central e¢ylinder A and that of
the larger annular eylinder B to the cranks e e
and ¢ of the shaft D, in the mannerillustratedin
the perspective skeleton diagram, Figure 1 of
the accompanying drawing, so that the two pis-
tons and their connections must invariably
move in contrary directions. The second ob-
jeet I attain in the manner illustrated in the
vertical section, Fig. 2.

Compound steam-engines have heretofore
been made in which a large annular eylinder
contained a smaller central cylinder, this
plan having been resorted to in the construc-
tion of large pumping-engines. The pistons
and their connections of both cylinders, how-
ever, invariably moved in the same direc-
tion—a defect which my invention is designed
to obviate.

The annular piston 2 of the large, annular
cylinder B has two piston-rods, b b, which are
connected to guided slides ¢ ¢, the latter be-
ing connected by rods d d to cranks e e on the
shatt D, the piston-rod f of the central cyl-
inder A being similarly connected by a rod, &,
to a central erank, 4.

It will be seen that the cranks ee project
from the shaft D in a direction the reverse
of that of the crank 4, the ceuters of the pins
of all the eranks and the center of the shaft
D being in or very nearly in the same line.

As by this plan of arranging the cranks the
pistons of the two cylinders must necessarily
move in contrary directions, the weight of one
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piston and its connections during the down--

ward stroke must, in a measure, be counter-
acted by the upward stroke of the other pis-
ton and its connections, In other words, the
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pistons and their connections of the two eyl-
inders are approximately balanced, and a more
uniform and steady action of the engine is in-
sured than by any other relative arran gement
of the cranks,

It will be observed in reference to Fig. 2,
that there are two valve-chests, E and E, one
forming part of or being connected to the up-
per cover I of the two cylinders, and the
other forming part of or being connected to
the lower cover I''. The steam-chests com-
municate with each other and with the steam-
boiler, and each chest contains an ordinary
slide-valve, G, adapted to ports m, n, and p,
the first for admitting live steam to the small
cylinder, the second for admitting the ex-
haust steam of the small eylinder to the large
annular cylinder, and the third for the dis-
charge of the exhaust steam of the large cyl-
inder. As seen in Fig. 2, the piston of the
small cylinder has reached the limit of its
downward movement, and that of the larger
cylinder the limit of its upward movement,
both pistons being about to return, as shown
by the arrows, and the two valves being in
the relative position shown, and moving in
the direction pointed out, the upper valve bé-
ing in such a position that the steam can be
exhausted through the ports m and » from the
smaller into the larger cylinder, while the
lower valve permits the steam in the large
cylinder to exhaust through the ports # and
p into a passage communicating with the air
or with a condenser.

The valves move in opposite directions, and
may be operated by one eccentric, with a re-
sult which will be readily understood by engi-
neers without explanation. -

I claim as my invention—

L. Inacompound steam-enginehaving asmall
cylinder contained within a larger annalar cyl-
inder, the pistons connected to a single shaft,
and cranks arranged in the manner described,
for the purpose specified.

2. The combination, with the covers of the
said two cylinders, of slide-valves and ports,
arranged substantially as described.

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

SAML. ARCHBOLD.

Witnesses:
Wi A. STEEL,
HUBERT HOWSON.




