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VALVE FOR COMPOUND ENGINES.

-

—

SPECIFICATION forming part of Letters Patent No. 461,896, dated October 2%, 1891.
Application filed Augnst 5, 1891, Serial No.401,809. (No model)

To all whom it may concermn:

Be it known that I, JorN H. EICKERSHOFF
a citizen of the Umted States, residing at
Cincinnati, in the county of Hamilton .‘:"Ll]d

State of Ohl{) have invented new and useful .

Inmrovementb in Valves for Compound En-
gines, of which thefollowing is a specification.
My invention relates to eompound steam-
engines, 1ts object being to improve the same
in respect tothesteam dlstmbutwn ,and, as ap-
plied to engines of two or more cylinders, to
economize in structure and cost, in addition.
Tothisend my invention consists, primarily,
in anovel distribution-valve, which is cheaply
made and efficient in Opelatlon tending to
simplicity of structure in the co- onemtlnﬂ'
parts of the engine, to conservation of hmt
and generally to a more efficient and eco-
nomical distribution and utilization of steam.
Moreover, the valve, by reason of its struet-
ural featureb, 18 appllc,a,ble to & wide range
of types of engines of the class indicated.
Mechanism 1111153t1‘1t1110* my invention is

shown in the accompanymﬂ drawmgh in -

which— .
Figure 1 is a partial vertical ‘%eCYIOI’J in the
common axial plane of the cy hnderb of a

cominon type of compound engines ha,vm a

“high and alow pressure cjhnder with double-
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.actmﬂ* reciprocating
same shaft the valve being shown in cross-

separating in the valve
and passages devoted, first, to steam-indue- |

pistons eoupled to the

section; I‘w.:,. 2, & trymsverse section of the
evhndels thr ough the axial plane of the valve;

Figs. 3 and 4, dl&“l‘&m sections showing the
eonstructwe arr mﬂement of the valve- chest

ports in an 1%0111&1;11(3 plane, with the valve |

at opposite positions of its reciprocation.

One of the leading principles of my im-

provement 1s the economy of heat and conse-
quent increase of efficiency in the engine by
structure the ports

tion; seecond, to expansion over, and, third, to
final e‘{h&ust these being eutu‘ely‘ 1nclepend-
ent and arranged rel&tlvely in their natural
order, as here n&med “I'hese ports and pas-
sages bemf—-‘ independent of each other, proper
compression can be obtained, and also heat is
conserved to a much greater deﬂ‘ree than in
structures where the d1 erent fuuetlons are

performed by and in the same valve-passages.

l‘he constmetlon 18 such also as enables EL

single valve to perform the entire distributive

functions of two or more cylinders with-great
facility and with the advantages named.

Referring now more . particularly to the

drawings in aid of the following deseription,
A b, Figs. 1 and 2, designate the cylinders,

respectively, of a compound engine having

one high and one low pressure cylinder with
double-acting pistons A’ B’, coupling to op-

positely-set cranks of a common crank-shaft

S. The type being common, I need not de-
taill the structure e*{f;ept as related to the con-

struction and arrangement of valve and ports.

The distribution-valve C is a reciprocating
piston-valve operating in a ¢ylindrical valve-
chest D, arranged, by preference, between the

Cy linders at mid. lenﬂth and per pendlcwldr (or

approximately so) to- the com mon axial plane
ot the eylinders.
The valve C consists of an dongated plb-

| ton having three circumferential grooves ¢’ ¢?

¢® in eonseeutwe order, sepamted by inter-
vening partitions p* p° carrying packing-rings
r, numbered (with others to be referred to
]ater) as hereinafter stated.

~ Beginning with the live-steam end of the
valve C, the live-steam passage C’ is an open
2To0ve l‘)'ounded laterally at one side by the
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end partltmn p” of the valve, carrying pack-

ing-rings ' 7% and at the other by the inter-

vening paltltlon P*, carrying a packing-ring

. Next in consecutive order is the expan-
sion-passage c?, bou nded at thelive-steamside
by the par tition p*, carrying the packing-ring

r3, (as stated,) and at the other by the p.:Lr'h- -

t1011 p°, carrying the packing-ring 7%, This
groove is ¢pen at each end ou twardly adja-
cent to the partitions p* p?, but covered cen-
trally by a shell S/, connected across the cir-
cumferential olz)enmﬂs by suitable bridges &

‘and closely fitting the valve-cylinder C, but

without packing-rings, the groove formm a
longitudinal passage between its Openings be-—
neath the shell 8. The third and last in con-

ed at the expansion side by the Dartltmn [7k
and opening at the other into the exhaustend
of the V&lve-chest C, into which the exhaust-
pipe I enters. The groove c®opens outwardly

adjacent to the pmtltmn p°, bat extends
through the exhaust end of the valve beneath
carrying packing-rings 79 0.

a Shell S, ¢
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secutive orderisthe exhaust-groovec®, bound-
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~driving the piston B’ upward.

T'he construction of the valve chest and |

ports and the operation of the valve may be

best understood from the isometric diagrams,

Figs. 3 and 4. Live steam enters the chest
through the opening L, with which the groove
¢’ is in constant communication. The pas-
sage d, leading to the top of the high-press-

ure cylinder, divides and enters the valve-
chest by two ports d’ d? in different planes,

while the passage e, leading to the bottom of
the high-pressure cylinder, enters the valve-

chest at ¢’ midway between the planes of the

ports d’ d® The passage f,1leading to the bot-
tom of the low-pressure cylinder, divides and

enters the valve-chest by two ports 7/ f?in
different planes, while the passage ¢, leading
to the top of the low-pressure cylinder, enters

the valve-chest by the port ¢’ midway between
the plane of the ports f” /2. In the position
of the valve shown in Fig. 3 steam from the
boiler flows into the valve-chest D, through

‘the groove ¢’ of the valveinto the portd’ (the

port ¢° being closed by the shell §’) and pas-

“sage d, and tothe upper end of the high-press-

ure cylinder A, above the piston A’, and
drives the same downward. At the same

time the steam beneath the piston A’ by ex-

pansion flows through the port and passage
e’ e, through the expansion-passage ¢? of the

valve across to the port 2 and passage f, (the

port // being closed by the shell S2) and en-
ters the bottom of the low-pressure eylinder,
In the oppo-
site position of the valve the course of the
live steam is through valve-passage ¢/, eylin-
der-port ¢’, and passage e to the bottom of
the high-pressure cylinder, while the course
of the expansion steam is back through pas-

sage d, port d? valve-passage c?, cylinder-

port ¢’; and passage g to top of low-pressure
cylinder. E |
The valve is applicable to a wide range of

‘types, which T have not thought it necessary
to illustrate. o

I have given preference to the arrangement
of the valve-chest between the cylinders and
perpendicular to their common axial plane,
because the valve-chest is thus brought into
a central uniform relation with all the ports
and passages. This, however, is not essen-

tial, as the valve may be arranged vertically
between the cylinders and operated by a di-

461,896

rect connection with the eccentric or wholly

at one side of the two cylinders, either par-

allel or at right angles to their common axial
plane. - e o |
I claim as my invention and desire to se-
cure by Letters Patent of the United States—
1. In a compound engine, in combination
with the working cylinders and their pistons,
a single reciprocating self-balanced piston-
valve having a live-steam port, an expansion-

port, and an exhaust-port wholly within the

limits of the valve, adapted to perform the
several functions of steam-induction, expan-
sion over, and final exhaust of steam for the
cylinders in common, substantially as set
forth. . o |

2. In a compound engine having two cylin-
ders or sets of ecylinders in a common plane,
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a reciprocating piston-valve adapted to per-

form the several functions of steam-induc-

tion, expansion over, and final exhaust for

the cylinders in common, arranged between
the eylinderstransversely across and through
their common axial plane, substantially as
set forth. _ R -

3. A distribution-valve for compound en-

‘gines, consisting, substantially, of a recipro-

cating balanced piston-valve having a live-

steam passage, an expansion-passage, and an .

exhaust-passage arranged in longitudinal suc-
cession in the order named wholly within the
limits of the valve, each being complete and
independent, in combination with a suitably-
ported seat whereby the several functions are

performedin and by said valve-passages, each

appropriated exclusively to 1ts proper func-
tion, substantially as set forth. |

4. A self-balanced piston-valve for effect-
ing the induction, expansion over, and ex-
haust for compound engines, having a live-
steam passage near one end, an expansion-
passage central,and an exhaust-passage near
the opposite end, all within the limits of the
valve, substantially as set forth. -

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses. ‘-

JOHIN 1L EICKERSHOFF.

Witnesses:
L. M. HOSEA,
E. HOSEA.
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