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UNITED STATES

PATENT QOFFICE.

FERDINAND ROCHOW, OF BROOKLYN, NEW YORK.

COMPOUND STEAM-ENGINE.

SPECIFICATION forming part of Letters Patent No. 260,610, dated July 4, 1882,
Application filed March 16, 1882, (Nomodel.) 1

To all whom it may concern :

Be it known that I, FERDINAND ROoCHOW,
of Brooklyn, in the county of Kings and State
of New York, have invented an Improvement
in Compound Steam-Engines, of which the fol-
lowing is a specification.

Figure 1 is a horizontal section of a steam--

engine containing my improvement. = Fig. 2is
a side elevation of the same. Fig. 3 is a ver-
tical transverse section on the lines ¢ ¢, Figs.
1 and 4. TFig. 4 is a horizontal section on the
line ¢ k, Fig. 3. Fig. b is a vertical section on
the line % k, Fig. 3. Figs. 6, 7,8, and 9 are
sectional views of the reversing-valve in its
different positions.
sectional views of a modified

! form of said re-
versing-valve. : :

The object of this invention is to provide a.

steam-engine having two or more cylinders
the pistons of which eonnect to the same shaft
with a reversing-valve thatworks over five or

-more ports, so that by operating said revers-
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ing-valve the “live” steam can be let into one
of the two cylinders, and from there into the
other cylinder, to do its work in the latter ex-
pansively, after having first acted in the first
cylinder. By this meansthe engine is put un-
der absolute control and all undue strain ta-
ken from the shaft, = As far as this reversing-

valve and its connection with the two cylin- .

ders is concerned, it is applicable to more than

" two eylinders.
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The invention consists in the details of con-
struction and arrangement of parts hereinafter
more fully deseribed.

In the drawings, the letters A B represent
two steam-cylinders, the pistons C and D of
which connect with eranks * and m*™ on the
shaft B, said cranks being by preference at
right angles to each other on said shaft, as in-
dicated in Tig. 1. Each of said cylinders A
B has its own steam-chest, that pertaining to
the eylinder A being marked I and that per-
taining to the cylinder B being marked G, and
in each of these steam-chests is a slide-valve.
The cylinder A is smaller than the cylinder B,
as shown. - Two ports, a b, connect the ends of
the cylinder A with the steam-chest ¥, and
two similar ports, d and ¢, connect the ends of
the cylinder B with the steam-chest G. The
exhaust-port, or the port which takes the place
in the steam-chest F of the ordinary exhaust-

Figs. 10, 11, and 12 are.

port, and which is marked f, communicates
by a passage, g, with a port, 2, that is in the
bottom of a chest, . :

Below the slide-valve I of the steam-chest F,
or at any other place on the outer side of the
slide-valve, the steam - chest F communicates
by a passage, 4, with another port, j, in the
bottom of the chest H. These passages g4 and
ports f, h, and j are clearly shown in Figs. 1,
3, and 4. In similar manner the port which
takes the place of the usual exhaust-port in
the cylinder B, and which port is marked &,
communicates by a passage, I, with a port, m,
in the bottom of the chest H, and another
port in the steam-chest G, outside of the slide-
valve J therein contained, communicates with
a passage, n, which leads to a port, o, in the
bottow of the chest . - Thus the chest H has
four ports, j, m, o, and &, as is indicated in
Fig. 4 and clearly shown in Fig. 5, which said
ports communicate with the said two steam-
chests F and G, in the manner already stated.

Between the ports m and o in the bottom of
the chest H is a port, p, that communicates
with the exbhust-pipe L proper.. Steam is ad-
mitted from the boiler to the upper part of the
chest H through a pipe, M. :

‘Within the chest H is placed a valve, N, hav-
ing a continuous passage, g, and a lower cup-
shaped cavity, 7, as shown in Figs. 5 to 9, in-
clusive. 1t is quite clear that when the valve
N is so placed as to cover all the ports j, m, 0,
and &, as in Fig. 5, both engines wili be at rest,
for no steam can be admitted to either of the
cylinders A or B from the chest H, which is the
supply-reservoir for both of said cylinders.

The valve N can be moved in the chest H by
rack s and lever ¢, as shown in Figs. 3 and 5,
s0 as to be ubder perfeet control of the attend-

ant. Now, when it is desired to use the live-

steam in the small cylinder, A, and to use the
steam expansively in the larger cylinder, B, the
valve N must be so situated as to admit steam
to the cylinder A,and allow the cylinder A to
communicate throngh its exhaust with the cyl-
inder B. This can be done, for example, by
placing the valve N into the position which i3
shown in Fig. 8, so as to uncover the port L.
This will allow the live steam to go through
the port & and passage g into the port f, and
thence, aceording to the movements of the
slide-valve I, into that one of the ports « or b
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which the said slide-valve uncovers.. . In.other
words, in the: example stated, the steam will
be allowed to enter the eylinder A through the
connection with:its slide-valve I between the
ports f and b first, and between the ports: fand
a:afterward, and the steam will exhaust from
the eylinder A through the uncovered portinto
the steam-chest outside of the valve I, and will
then pass through the channel ¢ to the port j,
and (the valve N being in the position shown
in Fig. 8) through the continnous passage ¢ to
the port.o, thence through the passage » into
the steam-chest G, being thus admitted to the
cylinder B. The exhaust from the:cylinder:B
will pass through the channel I to the port m,
and thence through the cavity s into the ex-
haust-port; p, all as indicated by arrows in: Tig.
8.and also in Fig. 1.

When it is. desired to reverse the engine
under the arrangement just deseribed it is
only necessary to shift the valve N from the
position shown in Fig. 8 to that shownin Fig.
9,in which case the steam will be admitted to
the cylinder A through the portj, and its con-
nections:taken from the eylinder A, through
the port &, passageq,to thecylinder B, through
the port m, and exhausted from the cylinder
B through the port o, all as indicated by ar-
rows in Fig. 9.

Figs.6 and: 7 show the positions of the valve
N for admitting steam directly—that is to say,
the live steam directly-—from the chest H into
both cylinders A.and B.:  Thus,forexample, in
the illustration showninIig. 6, the port j being
uncovered, the live steam is ‘admitted to the
cylinder A, and the port m being also uncov-
ered, live steam is admitted to the cylinder B,
and both cylinders exhaust throngh the ports
I and o into the port p. To reverse the engine
under this arrangement of parts,Sthe valve N
has to be placed into the position shown in
Fig. 7. Thus the cylinders are connected by
channels to one valve N and one chest H,
having five ports, the middle port of which is
connected with the atmosphere, the two outer
ports with the smaller cylinders, whereas the
two ports near the middle connect with the
larger cylinder. The reversing-valve cover-
ing these ports is operated by one handle and
segment, or by analogous means. This re-
versing-valve can be easily placed in position
to let no steam to the cylinders, or to let live
steam into the small cylinder, while the ex-
haust side of the small cylinder is connected

. with the large cylinder and the exhaust side

of the latter with the atmosphere. The steam
is being worked in the large cylinder expan-
sively, after having acted, during one stroke
on the small piston C. The valve N, however,
can also be so placed as to let the live steam
into the small and the large cylinder connect-
ing the exhausts of each with the atmosphere,
so that in this position of valve N the engine
acts as a double non-expansive engine. When-
ever the valve is reversed from any position
to the opposite of the analogous position, the
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steam entering and exhaust channels are re-
versed in analogous manuer, and the engine
assumes a reversed motion, all the other con-
ditions remaining the same. 'The principal ad-
vantages of this arrangemenit are that the ap-
plication of the compound system of eylinders,
without-the addition of any valve-gear what-
ever for making the engine reversible, is ren-
dered: possible, and also a simpler and quicker
means of affecting the motion of the engine by
one single lever and valve is obtained. More:
over,thegreat difficulty heretoforeexperienced
in starting expansively-working engines, par-
tieularly compound engines, before they are
warmed up is entirely overcome, as in starting
my engine it is only neeessary to so throw the
valve N to one side as to.admit steam immedi-
atelyinto each cylinder,and the engineis there-
fore compelled to operate at once, cleared of all
condensed water: by the open arrangement of
channels, and when ouce in working order the
valve'may be thrown back to that position in
which the steam is only admitted into the small
cylinder and worked expansively in the larger
one.  :However, the invention is not only im:
portant in reversible engines, but also in sta-
tiongry engines that run in.one direction.” For
hoisting-engines,locomotives,and otherstruct:
ures where the work is very: irregular and
frequently to be affected by the action of the
main valve N, it is sometimes desirable to ex-
ertan unusual powerfor a short time,although
the steam normally is to be used in a highly-
expansive state, g0 as to work economically at
ordinary times.  This exeessive power can be
readily -obtained by ‘my arrangement when
live steam is admitted for a short period: to
both cylinders. Again,as this engine is a du-
plex engine, having its cranks I* m* set at
about right angles on the shaft E, and as the
cylinders are so proportioned as to give as
nearly as possible a uniform pressure on the
crank-pins, I obtain uniform motion without
the necessity of any fly-wheel, and am able to
stop or reverse the engine almost instanta-
neously with the valve N, having to overcome
only a very little momentum, This feature is
of great advantage in hoisting-engines, loco-
motives, smaller boat-engines, &c., and the ar-
rangement of giving live steam to such class
of engines, when they have been stopped, to
start them again by a slight motion of the le-
ver ¢ must prove invaluable in such cases.
Instead of making the valve N a slide-valve,
as shown in Iigs, 5 to 9, inclusive, it may be
made to oscillate—that is to say, of segmental
form—in which case the bottom of the chest
H, in which it moves, will be shaped accord-
ingly; or it may have any other proper form,
as circumstances may require. The same sys-

tem of using the chest H in connection with
the cylinders A and B can also be used in con-
nection with three cylinders, so that steam will
first enter one cylinder from the chest H, from
there go into the second eylinder, and from
that into the third, This is of advantage in

70

75

30

85

9o

95

I00

105

110

115

120

125

130




10

260,610 ' 3

very large engines, and Figs. 10, 11, and 12
show a valve, N, over the system of ports that
would be needed in such acase. Thusin Fig.
12, the port jbeing uncovered, steam would first
be admitted to the smaller cylinder, A. From
there it would exhaunst, through the port &, into
the passage ¢, enter the port m, and work ex-
pansively in the cylinder B, from which if
would exhaust, through the port o, into another
passage, %, of the valve N, and enter a port, v,

that leads to the third eylinder, which in tarn.

would exhaust, through the port w, into the

- main exhaust-pipe p. The same arrangement
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can be used, as shown-in Fig. 10, to prevent
steam from entering either cylinder, or, as
shown in Fig. 11, to admit live steam at once
to all three cylinders. Theadvantage of such
an arrangement would be that a still higher
grade of expansion ean be obtained, and still
auniform pressure and motion of the shaft real-
ized without the necessity of a fly-wheel. In
steam-engines thisarrangement would give the
bestresultsand economize a great deal of steam.

I claim—"—

1. The combination of two or more steam-
‘eylinders with a steam-supply chest, H, and
connecting - channels, and with a valve, N,
placed in said chest H, and provided with con-
necting cavities or channels, whereby to let
the steam into one of said ¢ylinders directly,
and take it from that into the other cylinder

or cylinders expansively, or let it into all of
the cylinders directly at the same time, as set
forth, said chest H communicating with the
atmosphere beneath the valve N, substan-
tially as specified. ‘

" 2. The steam - cylinder A and its chest Iy
ports @ b f,-and channels ¢ 4,-combined with
the chest H, having ports j m p o h, with the
valve N, having cavities  and passage ¢, and
with the eylinder B, having ports d eand chan-
nels 7 n, all arranged substantially as and for
the purpose herein shown and deseribed.

3. The reversing-valve N, constructed with
four lips formed by its cavity r and passage ¢,
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in-combination with the chest H, having ports .

jm p o h, and withthe chests I and J and pipe
I,, all arranged substantially as described.

4. The steam-cylinders A and B, made with-
out direct connection with the atmospheric air
in their respective valve-chests, and provided
each with its own slide-valve, and with two
channels leading to a third valve-chest, H,
within which chest H the connection of one or
both of said eylinders with the atmosphere can

‘be established by a separate valve, N, substan-
tially as described. . g

FERDINAND ROCHOW.

‘Witnesses:
WiLLy G. E. SCHULTZ,
Wirriam H. C. SMITH,
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