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To all whom it may COnCert: |

Be it known that I, CHARLES S. CRANE; re-
siding at Chicago, in the county of Cook and
State of Illinois, and a citizen of the United

States, have invented new and useful Improve-
ments in Reversing-Valves for Steam-Iingines, .
of which the following is afull description, ret-.

erence being had to the accompanying draw-
ings, in which— " .
 PFigure 1 is aside elevation, partly in section;

_ oss-section on line z x of Fig.
1; Fig. 2, a top or plan view, partly in section
on line # y of Fig. 1; Fig. 3, atop orplan view
of the reversing or change valve; and IFig. 4, a

gside view of the upper end of said valve,

partly in section. |
"The object of this invention is to simplity
the arrangement of the ports and valves of a

 steam-engine, to improve the action and opera-

20

tion of the valves, and to improve the connec-

tion between double engines. These objects I

“accomplish by the construction and arrange-

s
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. The cylinders A, wil

ment of parts hereinafter described and
claimed, and illustrated In the annexed draw-
ings. - ' ' -

In the drawings, A indicates the cylinders;
B, the casing of the change-valve; O, the cas-
ings of the cylinder-valves; D, casings between
the partly-circular casings B and C; I I,
valve-rods; G, piston-rods; H, the reversing
or change valve; I, connection for the steam-

‘pipe; J, rods or bolts for attaching the end

plates of the valve-casings or steam-chests; K,
exhaust port or connection for an exhaust-pipe;

a, the cylinder-valves; «, end lines, orends of |

the continuous pipe or shell of which the

valve ¢ is formed; b, bridges at the ends of the |

cylinder-valves; ¢, annularly-depressed por-

‘tion of the cylinder-valve; d e, steam ports or I p
passages between the cylinder-valves and the

cylinders; f, steam passage or chamber around
the valve H; ¢, middle contraction of valve H;
h i, steam-passages between the valves H and
«; W i, chambers at the ends of valve H; j,
triangular projections on the valves H and «;
k, bridge of the valve H. |

th the steam passages or

- ports d e, are of the ordinary form, except that

~ the steam-passages are made to extend around |
=0 the cylinder-valves. L

]

The casings C are eylindrical in the interior, |

and the interior is somewhat larger at the ends -

than it is at the middle, as shown in- IFig. 1.
The two casings C, with their ports, and the
valves «, are alike, so that the description of 55
one will answer for both. The valve « is a
pipe-valve or a hollow or tubular valve. Ifs
ends are provided with the bridges. b, which

‘connect at theirinner ends with collars, where-

by they are suitably attached tothe rod If, and 60

‘they are so far curved that the inner edges of
‘the bridges b are abovethelines «’. By mak-

ing the bridges in this manner, the steam can
pass under them to the ports without having
to make any abrupt or short turn. Midway 653
of the length of this valve it is contracted in
order to increase the capacity of the steam-

‘passage i and to make less friction-surface.

The valve H is similarly constructed to in-
crease the capacity of the steam chamber-or 7o
passage 7. This valveis also tubular, and the
valves are all provided at their ends with an-
oular projections j, which are arrangedto give

the ports or passages ¢ a more gradual open-

ing than would otherwise occur, and they are 75
long enough to prevent the valves from catch-
ing on the ports or passages. o -

~ As shown, the cylinders and cases C and B,
with their connections D, are all cast together,
the passages being cored out in the form and 8o
position shown for double engines, and in this

‘respect I have made some improvements; but

I do not limit my other improvements to cas-
ings made in this manner, as they may beused
in places where it is not essential that the cas- 85
ings be so made, for the cylinders may be
spread any distance, and the casings B and €

be connected with pipes instead of the con-
tinuous casting, and when connected with
ipes it is not essential that the cylinders be go -
placed in the same elevation, orin the relation -
to each other shown in the drawings.

For some purposesit will be desirable toin- -

case the valve-casings, or to form a steam-
jacket around them to prevent the sticking ot 95
the valves. For this purpose additional cas-
ings will be located, as shown by the dotted .
lines, Figs. 1.and 2, it being ‘understood that -
suitable flanges will be cast onthe part shown

to make the proper connections for the casing 100 .
orsteam-jacket. Whenthe parts of the casing, |
with the exception of the heads, are cast to-
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engine in the forward direction, while the ex-

s ' | 299,99 §

gether, they are made by using a continuous
core, or by making two which meeét in the mid-
dle of the casing B. The benefit of this is that |
there will be no breaks or joints in the steam-
passages. | |

In operation the steam entersthe passage or
chamber f, and, as shown, the valve H closes
both passages 2 and i. By raising the valve
H the passage 7 is opened, and steam enters it
and the passage around the valves ¢, and the
cylinders take steam from the middle passage
or chamber around the valve «,which runs the

haust will pass through the center of the valve
a, down and out of passage i into the chamber
¢ and out at the exhaust K. Now, to reverse
the engine, move the valve H down, and the
steam then enters port < to the steam-valve «.
and the eylinder takes its steam at each end of
the valve «, while the exhaust passes the mid-
dle of the valve and out at port & into the
chamber 2/, and through the valve H to ex-
haust K. The steam may be admitted at K
and exhausted at I and produce the same but
a reverse result. By connecting the passage i
with the upper end of the casing C Dy an ad-
ditional passage, then either passage ¢ or 7
may be used for steam and exhaust, according
to the movement of the valve H; but I do not
deem this necessary, for the reason that by |
using the pipe or tubular valves the steam is
connected with the upper end. |

- With the exception of casting the eylinders
and valve-casings or steam-chests in one piece
with the cored passageés orports, T donot [imit
the use of my improvementsto double engines, |

as all of the-other implements are applicable .

to single engines. | o ;
What I claim as new, and desire to secure
by Letters Patent, is as follows:
1. The cylinders A A, casings C C, central

casing, B, and casings D D, interposed respect-

1vely between the central casing and the CasSINgs
C G, said parts being castintegral, and the in-
terposed casings each having the two passages
h and 4, the central casing having the center
chamber, 7, and end chambers, 7’ and +/, and the
cylinders having the ports d and ¢, the whole
being constructed and relatively arranged, sub-
stantially as and for the purpose described.

2. Thetubularvalve H, provided with angu-

lar projections j, in combination with the pas-

sages I’ and ¢/, substantially as and for the pur-
pose set forth. | +

3. 'I'lie tubular valve H, provided with angu-
lar projections j, in combination with the cham-
ber f, passages & 4, tubular valve «, and pas-
sages or ports d e, substantially as and forthe
purpose set forth.

4. The projections 4, in combination with a
tubular valve and a steamn chestor casing hav-

Ing annular passages or ports for the more

gradual passage of steam, and preventing the
catching of the valve on the ports, substan-
tially as described. | -

9. I'he arms or bridges b, curved beyond the
lines «', in combination with the tubular valve
a, substantially as specified. . o
o CHARLES S. CRANE.
Witnesses:

1. 1. BOND?
ATBERT H. ADAMS.
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