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UNITED STATES

PATENT 'OFFICE.

JOHN H. COOPER AND ABRAM D. EMERY, OF PHILADELPHIA, PA.

IMPROVEMENT IN COMPOUND STEAM-ENGINES.

Specification forming part of Letters Patent No. 140,892, dated July 15, 1873; application filed
' February 27, 1873, . :

To all whom it may concern:

Be it known that we, JouN H. COOPER and

ABRAM D. EMERY, both of Philadelphia, Pénn-

- sylvania,haveinvented certain Improvements

in Compound Steam-Engines, of which the fol-

lowing is a specification:

The objects of our invention are, first, sim-
plicity and economy in the construction of
compound steam-engines; second, the contin-
nous draining of the water of condensation
from the eylinders of engines of this class;

- and, third, the prevention of undue strain on

the piston-rod, which is common to both the
large and small -cylinder of a compound en-
gine ;- and these objects we attain in the man-
ner we will now proceed to deseribe, reference
being had to- the accompanying drawing, in
which— :

Figure 1 represents a sectional plan of the
two cylinders, valve-ports, and passages of our
improved compound engine; Fig. 2; a trans-
verse section on the linel 2, Fig. 1; Fig. 8, a
face view of the ports; Fig. 4, a. section on
the line 3 4; and Fig. 5, an enlarged sectional
view of stutfing-box for the piston-rod.

The center of the small cylinder A and that
of the large cylinder B are in the same straight
line, as shown in the sectional plan, Fig. 1,
and the two cylinders are connected together
by a tapering casing, D, a transverse section
of which is illustrated in Fig. 2, the casing
having an opening, d, of sufficient size to per-
mit the removal and replacing through it of
the heads a and «/, as well as the pistons G
G/, of the two cylinders. We prefer to make
this casing a part of, and to cast it with, the
two cylinders, although, in constructing very
large engines according to our invention, it
may be advisable to cast the casings separate-

*, ly, or to one only of the two cylinders; butin
the latter cases the whole should be firmly

bolted together before the cylinders are bored;
for by boring them at the same time with the
same bar the certain concentricity and paral-
lelism of the bores of the two cylinders will be

. insured.. In connection with the two cylin-

ders, a well-known valve, E, having an inter-
nal -passage, m, is employed; and to render
this single valve available for both cylinders
we adopt the peculiar system of passages and

ports illustrated in Fig. 1 of the drawing, and

also in Fig. 3. In the face against which the
valve bears are the two ports e and ¢/, com-
munieating with the small eylinder, the two
ports fand f/ communicating with the large
cylinder and the central exhaust-port », which
communicates with an exhaust-pipe, ¢, Fig. 4,

- the latter being open to the external airif the

engine be of the high-pressure class, but being
connected with a condenser if the engine be
of the condensing type. The ports e and ¢
communicate, the former with the rear and the
latter with the front end of the small cylinder,
through passages continued through the con-
necting casing D between the two cylinders,
as shown in Fig. 1, and also in Fig. 2, the ports
fand f' communicating with opposite ends of
the large cylinders, as shown by dotted lines,
and in Fig. 4. The pistons G and G’ of the
two cylinders are attached to the same rod H,
and, as shown in Fig. 1, are in the act of mov-
ing forward after having reached the limit of
their rearward movement, the valve E being
in such a position that the live steam admitted
from the boiler to the chest I is entering the
port ¢, So as to pass to the small cylinder at
the rear of the piston G, while the steam in
front of the piston in the same cylinder is es-
caping through the passage %, port ¢/, and the
passage m in the valve E, and port f; into the
large cylinder at the rear of the piston, the
exhaust steam in front of the piston in the
latter cylinder escaping through a passage, »,
shown by dotted lines in Fig. 1, through the
port f’, and thence, through the central ex-
haust-port %, to the exhaust-pipeq. Themove-
ment of the valve and its effect as regards the
reverse movement of the pistons will be un-
derstood without explanation.

A prominent feature of our invention—
namely, the combination of the large and .
small cylinders, passages, and ports with a
single valve—contributes to the first object of
our invention, namely, simplicity and economy
of construction. The third feature, appertain-
ing to the same first object of our invention,
is the making of the base H’ common to both
cylinders and connecting casing, this base ex-
tending from a point a short distance beyond
the front end of the large cylinder to a point
a short distance to the rear of the connecting
casing D. The base is cast with, and forms a
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part of, the two cylinders and connecting cas-
ing, and is directly beneath the heaviest por-
tion of the casting, a portion of the small cyl-

inder only overhanging the base. This plan
of casting the two cylinders, connecting cas-
ing, and base in one piece may be adhered to
in all cases, excepting in the construction of
. very large engines.

On referring to Fig. 3, it will be observed
that the live-steam ports e ¢’ are situated above
the ports ff’, and that the exhaust-port ex-
tends in height from the bottom of the ports f.f*
to the tops of the ports e ¢/. These ports are
so arranged, in respect to the two cylinders,
that the bottoms of the ports e ¢’ shall be on
a level with, or slightly below, the bottom of
the bore of the small eylinder, which is repre-
sented by the dotted lines « x, and the ports
S/’ on a level with, or slightly below, the bot-
tom of the bore y y of the large cylinder. This
arrangement insures the.effectual draining of
the water of condensation from both cylin-
ders, that of the smaller cylinder finding its
way along the steam - passages to the larger
cylinder, and that of the latter cylinder being
drained into the exhaust-passage, which is in-
clined downward toward the exhaust-pipe ¢,
as shown by dotted lines in Fig. 4.

Another feature of our invention is a stuff-
ing-box so constructed and so connected to
each cylinder-head ¢ and « as to accommo-
date itself to any slight lateral strain on the
piston-rod on the departure of the two cylin-
ders from their proper relative position.

However truly the two cylinders may be
bored in respect to each other in the first in-
stance, the difference in temperature of differ-
" ent parts of the connecting casing D may tem-
porarily cause such differential expansion of
the metal as to throw the cylinders very slight-
1y out of line, the result of which would be a

lateral straining of the piston-rod but for the |
3

compensating stuffing-box illustrated in Fig. 6;
in which prepresents part of one of the cylin-
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der-heads, and H a portion of the piston- rod
passing through a box, M, within which the
usual packing is confined by a follower, as in
ordinarystuffing-boxes. The boxhas ailange,
t, which is caused to bear against the inside
of the cylinder-head by a nut, w, secured by
jam-nut ', so that while the stuftmg -box is
effectually conhned to the head the openings
in the latter for the admission of the box are
large enough to allow the latter a limited lat-
eral play; hencethe box can accommodate it-
self to any lateral strain imparted to the pis-
ton-rod by a tendency of the two cylinders to
get out of line with each other.

‘We claim as our invention—

1. A compound engine having large and
small cylinders A and B, united by an open
casing, D, or frame, in the side of which com-
mumcafmng passages are formed between one
of the cylinders and a steam-chest common to
both cylinders, all substantially as set forth.

2. The base H’, combined with and forming
a part of the large and small cylinders and
connecting casing D, as specified.

3. The combination of the steam- chest, com-
mon to both eylinders, the slide-valve D con-
structed as described, the ports e ¢’ ff’ h ar-
ranged in respect to each other, to the valve,
and to the bores of the two cylinders, all as
set forth.

4. The combination of the two cylinders and
piston -rod and the compensating stuffing-
boxes, constructed and applied to the eylin-
der-heads substantially as and for the purpose
specified.

In testimony whereof we have signed our
names to this specification in the presence of
two subscribing witnesses.

JOHN H. COOPER.
ABRAM D. EMERY.

-

Witnesses:
- WM. A. STEEL,

HUBERT HOWSON.




