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breakage of any of the parts—as a pipe, for | ¥
| valve N, which is seated and travels over the
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To all whom it may concern: |

Be it known that I, JOEN H. VAILE, of Day-
ton, in the county of Montgomery and State
of Ohio, have invented certain new and use-
ful Improvements in Steam-Engines; and 1
do hereby declare the following to ve a full,
clear, and exact description of the same.

My invention relates to an improvement in

' steam-engines of that class employing supple-

1 ental valves for admitting steam to actuate
the main valve. |

The object of my improvement is to insure
the steady and complete action of the driving-
pi-ton and actuating parts without jar, and
w. aout liability of damage should the engine
‘“rnn away,” by the breaking or sudden re-
moval of the working tension.

The novelty consists in, first, the combina-
tion, with the supplemental valve, of a main
valve controlled by a piston cushioned on wa-
ter, whereby the throw of said main valve 18
_ gradual; secondly, 1n
the combination, with the main-valve rod and
the supplemental-valve rod and connecting

‘mechanism, of tappets actuated by the piston

or its rod, whereby at each full stroke of the
main piston the throw of the main and sup-
plemental valves is positively assured, and
whereby, should the working strain be sud-
denly removed under a full head of steam by

instance, in pumping, or a belt in driving
heavy machinery—the piston would be caught
before it could touch the cylinder-heads and
the valves be reversed, thus always catching

~ the piston upon live steam and preventing

" tion and combinations of the parts, all as will |

40

any damage; thirdly, in details of construc-

be herewith set forth and specifically de-
seribed. _ N

In the accompanying drawings, Figure 1 is
a side elevation, in central section, through the
cylinder and chests of an engine embodying

my improvements. Fig. 2 is a corresponding

0

view with the operating parts in different po-
sition. Fig. 3 is a sectional view in end ele-

vation through the line #  of Sheet 1. Fig.
4 represents a modification in the construction
of the engine. |

Corresponding letters of reference indicate
like parts in all the sheets.

i The main cylinder A, piston B, and rod O
may be of the usual or any suitable construc-
tion. Upon the cylinder A is fitted a chest,
D, containing the main valve E, which is
seated and travels over the ports a ¢ and ex-
haust b. This valve only differs from ordinary
valves in that it has an upper extension or
yoke, into which the stem d of the double pis-
ton I fits, thus practically locking the valve
to this piston. The main-valve rod G works
through stuffing-boxes e, and projects from

ma

each end of the chest, as represented. It
passes freely through an aperture in the valve,
and is provided with collars or swells f on
each side of the valve to allow lost motion.
The double piston ¥, with its packing-heads g,
is fitted into a cylinder or chest, H, opening
into the chest D. The heads I of this cylin-
der are double, forming chambers J, into
which the ports & and ¢ respectively open, as
represented. The recesses j in the division-
walls of the heads I are simply to accommo-
date the attaching-projections k of the piston-
packings. Communication is effected between
the cylinder H at each end and the chamber
J by channel-ways I, provided with gradnating:-
cocks m, regulated by handles n/, Sheet o.
Upon the top of the cylinder H is secured the
supplemental-valve chest L, into which steam
from the boiler is admitted through the pipe
M. This chest contains the supplemental

ports k ¢ and exhaust o, as represented.

As seen in Sheet 3, open steamway 1S Pro-
vided around the cylinder H to the chest D.

As represented in Figs. 1, 2, and 3, the seat
of the supplemental valve has its sides and
ends extending up to form a basin, i/. As be-
fore stated, the purpose of this basin is to catch
the waterof condensationanddirectit through
the ports & ¢ into the chambers J. The only
essential of this basin is, thatits mouth or open
end should be opposite the induction steam-
pipe to catch any water that might enter with
the steam. The valve-rod O of the supple-
mental valve projects from the chest,as shown.

In each head of the main cylinder A, Sheets
1 and 2, are fitted and packed by stuffing-boxes
| p tappets P, which are short cylindrical rods,
projecting through the heads, as represented
| in Sheets1and 2. These tappets are connected
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' 'be filled with water and the cocks n open: By |

the supplemental-valve rod is connected ad.

justably by the pivoted connection ¢, as shown.

- Having thus shown the construection of my

referring to Fig.2 it is observed that the ports |

- h of the supplemental valve and a of the main |

 valve are full or wide open, and the piston B

| tappets in the cylinder, -
|- Having tho

thereby its gradual and steady motion is in-

sured, for the water in the cylinder ean only |

escape iuto the chamber J through the com-
municating channel. When the piston F has
traveled balf-way the port «a is entirely closed,
and just at the moment the piston B has
reached its full stroke the port ¢ commences
to take steam and the piston B is reversed.

As the main valve and piston F continue their |

travel the port ¢ gradually opens wider until
it reaches full port, when the piston B has
nearly made its return-stroke. In the mean-
time the left-hand tappet has been projected

into the eylinder ready to receive the piston, |

and the same operation is repeated.

The adjustment of the parts is such that
should the working strain be suddenly re-
moved from any cause, the piston wonld strike
the tappet and throw both supplemental and
main valve ports open on that side, as shown
in process in Sheet 4, and thus be caught on
live steam before it could touch the cylinder-
head or do any damage.

By this construction I insure a positive and
gradual working of the valves and entire
stroke of the piston under steady working
strain, and provide for their absolute and
positive throw by the piston itself in case of
accident.

- While steammight also be employed, instea

|'I501ai.m-;; - S
| 1. The combination,

i mental-valve ports, and thus insare their be- 70
ingalwaysfall,- -

of water,as a cushion for the piston F, yet I = _
prefer the latter. The graduating-cocksnen- =
1 able me to retard the motion of the piston F v¢

tion as follows, supposing the chambers ' J to-

in either direction desired, to accommodate

may be substituted, in which a rod, a’, pivoted

ployment of the

ton the throw of the supplemental valve is
caused and the main valve reversed thereby,
and whereby, should the working tension be
suddenly removed, the main valve would Dbe
thrown directly, by the piston or its rod, to re-
ceive the piston directly upon live steam, and
prevent its touching the cylinder-heads.

3. The combination, with the main valve,
of a piston and a double cushioning chamber
having division-heads provided with channel-
ways, whereby the throw of the main valve
1s caused by said piston in a steady and even
manner, as specified.

4. The combination, with a supplemental
valve, of a subjacent double-headed cylinder
with chambers formed between the heads,
having communication with the snpplemental-
valve ports, as specified.

5. The supplemental-valve seat, with up-
wardly-extending sides to form a basin, as set
forth.

6. The combination, with the division-heads
of double cushioning cylinder, of channel-
ways provided with graduating-cocks, where-
by the motion of the piston may be accelerated
or retarded in either direction, as desired.

7. The combination, with the main and sup-
plemental valve rods and connecting-levers,
of tappets entering the heads of the main cyl-

| inder, whereby the main piston, by striking

{ to the lever-arm R, has collars or swells ¥’ &

8 fully described my invention,
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sald tappets,
plemental and main valves.
8. The combination, with the main - valve
rod, united by levers to tappets projecting
¢ within the main-cylinder, of the supplemental-
valve rod, connected to said main-valve rod
by a lever, whereby the motions of the specl-

——

reverses the ports of both sup- | fied parts are regulated the one by the other,
as specified.

In testimony whereof I have hereunto set 1o

my hand.
Witnesses: JOHN H. VAILE.

JOSEPH WERTHNER,
CHEAS. M. PECK.
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