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To all whom it may conceri:
-~ Beit knownthatI, CARLOS HOLLY, a citizen

of the United States, residing at Lockport, in
the county of Niagara and State of New York,
have invented certain new and useful Im-
provements in Compound Steam - Engines;
and I do declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art
to which it appertains to make and use the

same, reference being had to the accompany-

ing drawings, and to the letters and figures of

reference marked thereon, which form a part

of this specification.

" This invention relates to an improvement

in compound steam-engines; and it consists
in three cylinders, one double-acting and two
single-acting, arranged in eclose relation to
each other and containing pistons connected
by suitable means, so as to move simultane-
ously in the same direction. The two single-
acting eylinders in reality equal and do the
work of a double-acting ¢ylinder; but in thus
dividing it into two single-acting parts L am
enabled to bring the ends of the high and low
pressure ¢ylinders into close communication
and shorten the ports between them, thereby
overcoming the disadvantages incident to
other engines which have long ports.

The invention also embraces a construction
of the eylinders whereby the ports are located
in their heads and the interior walls are fash-
joned in a novel manner, to which the con-
struction of the piston is made to conform;
and the invention further consists in pecu-
liarities of the construction and arrangement
of parts, as will be hereinafter set forth.

In the annexed drawings, illustrating my
invention, Figure 1 represents a side sectional
view of my improved steam-engine cylinders.
Fig. 2 is a top plan view of the same.

Similar letters of reference denote corre-
sponding parts in all the figures. |

In Fig. 1 we have represented three cylin-
ders, A, B, and C, situated in line with each
other and containing pistons D, E, and I.
The middle cylinder, as B, is double-acting
and larger, being of greater diameter than the
end or single-acting c¢ylinders, as A and C, and
may receivé the steam from the latter at' a
low pressure, while the steam enters the end

cylinders at a high or boiler pressure. The

-

which in the p

end or single-acting cylinders receive steam
throueh suitable pipes or conduits provided
for the purpose. In Fig. 1 these pipes are
shown as formed in the cylinder-casing. @18

the supply-opening, which admits steam com-

ing from the boiler, and i h are continuations
of the pipes or openings in the ends of the

cylinder for admitting steam to the high-

pressure cylinders when the valves are in
proper position to open the ports of the latter.
The exhaust-steam from the low-pressure cyl-
inder passes out through an exhaust-pipe,
resent I1nstance is likewise
formed in the casing of the middle cylinder,
and is provided with end openings, ¢ g, and
an outlet, b, which may connect with a con-
denser. |
"~ In the middle eylinder each head 1s pro-
vided with one port, as 4, which alternately
serves as an induction and an eduction port
for the steam acting on the middle piston,
and the heads of the end cylinders next the
middle one have each a single port, ¢, through
which high- pressure steam is admitted to
these cylinders, and which also serves as an
exhaust-port for the steam in its passage 10
the central or low-pressure cylinder.

In this example of my invention the inte-
viors of the eylinder-heads are formed with
walls which are conical or V-shaped, the port

in each head being located at the apexof the

coneorV shape. The pistons are constructed
to conform to this shape of the eylinders, the
piston of the middle eylinder being a double
cone or V-shaped on each side to adapt 1t to
close tightly against each head, while it 1s
only necessary for the pistons of the end or
single-acting cylinders to have the cone oOr
V shape on one side, since these cylinders
have but one head, the other end being lett
open. The V-shaped portions of the pistons
are formed at the apex of the V with a slightly-
projecting tongue, which is adapted to fit

loosely into the adjacent steam-port, leaving

only space enough between it and the sides
of the port to contain a very small film of
steam, and by this construction I am enabled
to expel practically all the steam from a cyl-
inder when the piston reaches the end of its

‘stroke, thereby allowing little or no waste 1n

the passages or clearance.
The pistons D, E, and T are connected to-

55

60

70

S0

Ggo

95

100




10

20

25

30

35

40

45

55

60

65

gether by any suitable means, so as to have a |

simultaneous movement. . We have here
shown two longitudinal piston-rods,G (z, cross-
heads I I, and rods II H, which latter connect
the pistons D and F with the cross-heads 1 I,
while the middle piston is secured to the side
rods, G. These rods pass through the middle
cylmdel by being inclosed w ithin suitable
stuffing - boxes pr rovided for the purpose.
Thus it will be seen that when one piston
moves they will all move in the same direc-
tion.

The valve mechanism which i1s-used with
this arrangementof c¢ylinders for the purpose
of controlling the admission of steam consists
of a slide-valve perfectly balanced by being
so situated that the steam can exert no press-
ure upon it either to close or open 1it, 1t being

automatically actuated at each end of the

stroke by means of a system of levers and
cams. T'his valve consists of two parts.
may be sald there are two valves, which are
located in spaces between the middle and
each end cylinder, said spaces being con-
structed to inclose the valve, so that 113 may
slide tightly therein, and said valves being
formed for closing and unclosing the ports
and openings which enter the spaces.

The mechanism which I employ for the
purpose of actuating the valves is arranged

-as follows: Above the middle ¢ylinder is lo-

cated a beam or rod, K, which is pivoted at
k£ to any convenient portion of the engine-
frame, and to which at the point & is rigidly
secured a downwardly-extending arm, .. To
the extremities of the rod K are pivotally at-
tached the vertically-reciprocating rods L L,
which carry the valves that are located be-
tween the heads of the middle cylinder and
the end cylinders. It is obvious, therefore,
that if the arm [ be oscillated by any means
the valve-rods L L will be reciprocated and
the valves moved so as to cover or uncover
the ports. A shortlever, m, is pivoted to the
arm [ ata point—say m’—nearits lower end,
and to the upper and lower ends of the lever
m are connected, respectively, the horizontal
rods M and N, whose other ends are fashioned
to inclose the cams M’ and N, respectively.

- Within these frame-like ends of the rods M

and N are journaled suitable rollers,n n and
0 0, which are located on each side of the
cams M’ and N’. These cams are secured
rigidly upon shafts R and R’, which are geared
to each other, and one of which, R’, is the
crank-shaft, and is connected with the cross-
head I by means of the connecting-rod O. In
this way the two cams will be actuated si-
multaneously during the movement of the
piston, and their rotation will cause the rods
M and N to be moved endwise, which will
result in moving the lever m, thus oscillating
the arm [ and causing the valves to be moved
in the manner desired for properly closing or
opening the ports. |

Therefore the operation of my engine is as

It
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follows: Suppose the pistons to be near one-
end of the stroke, as shown in Fig. 1. Steam

passing along the conduit after entel ing the
opening « will find its way barred 1n one di-

rection by the closed port in one end of the

cylinder, while at the other end, the port be-

70

ing open, it will enter the end ¢y lmder C,and

act against the piston therein, dlwmﬂ‘ it to

the other end of itsstroke. At the same time
the ports between the contiguous ends of the

cylinders A and B will be open, so that the

steam can expand from the smaller into the

larger cylinder and act against its piston,

and the steam on the other side of this pis-
ton in the larger cylinder will be exhausting
through its exhaust-port. As the p]StOl’lb

‘reach the otherlimit of theirstroke the valves
will be shifted, so that steam from the boiler
will cease to enter the cylinder C, but will be-

ogin to enter cylinder A, while the steam al-
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1eady in C will expand mto the larger cylirder
against its piston, and the steam on the other -
side of the same piston will exhaust through

opening g.
tinuously.
the drawings will operate as follows to admit,
exhaust, and cut off the steam: At each end
of the plstan-stroke the cam N/, which is rigid
on the crank-shaft R/, will, when rotated
move the rod N endwise and thus actnate the
valves, so that boiler—steam will be admitted to
one of the high-pressure cylinders, exhaust-
steam will pass from the other high-pressure
cylinder into the low-pressure cylinder on one
side of its piston, while the exhaust-steam on

This operation will progress con-'
The valve mechanism shown in
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the other side.of this piston will pass out

through the exhaust-port. The funection of
the cam M’ is tomove the rod M endwise, and
thus actuate the valves, so as to cut off the
admission of the high-pressure steam to the

cylinders at any desired point in the length of -
~The position of the cam M’ with

the stroke.
respect to the cam N’ can be varied at pleas-
ure, so as to regulate the point in the length
of the stroke at which the cut-off valve may
be made to operate.
ing the position of this cam is shown in the

drawings, consisting of a worm, p, that meshes

with a segment-gear on the arm s, that car-
ries a gear, f, that meshes with the gear % on
the shaft R’ on which shaft the cam M is se-

cured. It will be readily seen that a move-

ment of the worm p will adjust -the cam M’

relatively to the cam N’.

Having thus described my invention, what
I claim as new, and de51re to secure by Let-
ters Patent, 18—

1. In a eompound steam-engine, a double-
actingcylinder,in combination withtwosingle-

acting cylinders arranged on the ends of the

double - acting cylinder and provided with
simultaneously-moving pistons which are con-
nected by means of piston-rods joined at their
ends by cross-pieces, said piston-rods passing

Mechanism for chang-
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through the double-acting but outside of the
| single-acting cylinders, the middle piston be-
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ing secured to the rods and the end pistons

being connected by rods with said eross-pieces,

substantially as deseribed.

9. In a compound steam-engine, the com-
bination of a low-pressure cylinder, two high-
pressure eylinders placed on the ends of the

low-pressure cylinder, the adjacent heads of

said eylinders having each a steam-port and
ingress and exhaust passages, arranged sub-
stantially as shown, and all of sald cylinders
being provided with simultaneously-moving
pistons which are connected by means of pis-
ton-rods joined at their ends by cross-pleces,
and passing through the dounble-acting but
outside the single-acting eylinders, the mid-
dle piston being secured to the rods and the
end pistons conneected with the Cross-pleces,

and valves situated between the heads of the

cylinders, each of said valves having two

openings, and arranged to operate substan-

tially as specified and shown.
3. In a compound steam-engine, a double-
acting cylinder, in combination with two

single-acting cylinders arranged on. the ends

of the double-acting cylinder, a piston within
each cylinder, and a frame for enabling the
pistons to have a simultaneous movement
without the use of a piston-rod common to
the three pistons, said frame consisting of a

cross-piece at the outer end of each single- |
acting eylinder and rods connecting the p1s-

tons with said cross-pieces, substantially as
described. .

4. In a compound steam-engine, the com-
bination of a low-pressure cylinder, two high-

_pressure cylinders placed on the ends of the

low-pressure, the adjacent heads of said cyl-
inders having each a single port, and being
likewise provided with ingress and exhaust
passages, and valves situated between the
heads of the eylinders, each of said valves
having two openings, one to admit steam to
the high-pressure eylinders and the other for
allowing steam to pass from the high-press-
ure to the low-pressure cylinders, and also
from the low-pressure to the exhaust, all ar-
ranged and operated substantially as de-
scribed. |

5. In a compound steam-engine, & central

low-pressure double-acting cylinder, in com-
bination with two contiguous single-acting

high pressure cylinders, said cylinders being
pistons having port-closing

provided with
projections, and all connected together and
having a simultaneous movement in the same
direction, as and for the purpose specitied.

6. The combination of cylinder B, its pis-
ton B, cylinders A and C, their pistons D
and T, the piston-rods G G and H H, and the
cross-pieces 1 I, substantially as set forth.

In testimony whereof I affix my signature
in presence of two witnesses.

CARLOS HOLLY.

Witnesses: |
PHiLIP MAURO,
FrRED E. TASKER.
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