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Lo all whom it may concermn:

Be it known that T, EDwIN M. CORYELL, 2

citizen of the United States, and a resident of
Brooklyn, E. D., in the county of Kings and
State of New York, have invented new and
useful Improvements in Steam - Actuated
Valves, of which the following is a specifi-
My invention relates to improvements in
valve-gear of direct-acting steam-engines, in
which a supplemental piston carries or moves
a valve to open or close the steam and exhaust
ports of the engine, and is particularly appli-
cable to steam-pumps. | _‘
The objects of my improvements are, first,
to admit steam to and exhaust it from alter-
nate ends of the steam-cylinder by the move-

ment of the valve without the intervention of
rods or tappets coming in contact with any

part of the piston or rod or any attachment
thereto; second, to provide for the movement
of the valve without permitting metal to strike

- metal with sufficient violence to produce a
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noise; and, third, to provide for the retarda-
tion of the steam-piston at the beginning of
its stroke, and for wide-open ports during the
remaining portion of the stroke. I attain
these objects by the mechanism illustrated in
the accompanying drawings, in which— |

Figure 1 is a vertical section of the upper
portion of a direct-acting steam-engine with
1ts cylinder, cylinder-heads, and steam-piston,
steam-chest or supplementary steam-cylinder,
supplementary piston, and valve, with my im-
provements at each end of the chest, and in
the small ports near the ends of the cylinder.
Fig. 2 18 a vertical section of the upper part
of the engine through the cylinder, one of the

small ports before referred to, and steam-chest. -

The broken lines show where the sections are
taken, |
Similar letters refer to similar parts in both

views.

A 18 the steam - cylinder, B the steam-
piston, C the valve, D the supplemental pis-
ton, and K the supplemental cylinder, of a di-
rect-acting steam-engine. |

K 1s an auxiliary supplemental steam-cylin-
der. ( 18 its piston, and H its rod.

I 18 a port leading from the steam-cylinder

A to the end of the supplemental piston D,
and having a branch, J, leading to the end of |

| the auxiliary supplemental cylinder F which

1s farthest from the supplemental piston D.

K is a port leading from the steam-cylinder
A or its main port to the rod end of the aux-
iliary supplemental cylinder F.

SN

When piston B, having nea'rly”ébmpletéd '

its stroke from the opposite end of the eylin-
der A, has passed port I, the live steam will
1ssue from that port behind auxiliary supple-
mental piston (i, and also behind supplemental
piston D. The latter will then be balanced,
having live steam at both ends ; but auxiliary
supplemental piston G, being open to the ex-
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haust through port K, which connects with
the (for the time being) exhaust end of the cyl-

inder A, will be forced over, and the end of
its rod being in contact with supplemental
piston D will cause it to move in the same
direction until the valve C has passed the

steam-port of that end and partially opened

the exhaust of the other end of cylinder A,
when live steam issuing from port I, and com-
munication being made to the exhaust through
port K, will force auxiliary supplemental
piston G back to its original position, and the
steam-piston B will begin its return-stroke,
1ts motion being retarded by reason of the

‘throttling of the steam by the partially-opened

valve O until the piston has repassed port I,
when, being opened to the exhanst at the op-

posite end, and being urged by live steam

through the port just opened by the passage
of the steam-piston, the supplemental piston
willl complete its stroke and open fully valve
C, which will so remain until its reversal takes
place by reason of the steam-piston B passing
port 1 at the opposite end of the cylinder.
When the supplemental piston is forced to
the end of its stroke, it may pass over port I,
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completely closing it, and thus prevent any

leakage of steam. This is practicable, be-
cause the space being filled with exhaust-
steam the supplemental piston by its momen-
tum will contract i1t, compressing the steam
to a pressure equal to or greater than the
Initial steam - pressure, and its subsequent
reversal of motion being effected by a sepa-
rate piston the complete covering of the port
does not prevent its movement, as would be
the case were it dependent upon the action of
steam to be admitted through port I.

The slow movement of the steam-piston at

IO



the commencement of the stroke before re- |

ferred to, is a decided advantage in the ap-
plication of this engine to steam-pumps, as it
gives the water-valves time to close gradually,
and thus avoid shock or jar and noise. The
only occasion for noise (cansed by hard sub-

- stances striking together)in this engine (meth-
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odsnow in use bemg adopted for the ¢ cushioning
of the pistons) is when the auxiliary supple-
mental-piston rod H strikes the supplemental

pistoninstarting thelatter; but, asisapparent,
they are in very close proximity to or actually
touching each other at that time, and little or
nonoise will be made by their commg together.
Idonot claim thesupplemental plbton which
carries or moves the valve, nor broadly claim

an arrangement of ports by means of which the

- supplemental pistonisactuated by steam (from
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main piston over ports leading

the cylinder or other source) being permitted
to enter behind one end or exlmustmw from the
other end, nor the opening and closmg of either

or both ends of its cylinder by the snpplemental |

piston acting as its own valve, nor the admis-
slon or exhaustmq of steam from the ends of g
supplemental cylinder by the psssage of the
thereto.

I do not claim mdependent steam-pistons
in combination with and acting upon a steam-
valve; but

W hat 1 doclaim as myinvention, and desire
to secure by Letters Patent, is—
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1. The combination, with a supplemental
piston, 1), not itself the main valve of the en-
ogine, of aumllary supplemental steam-pistons
G G, having rods or stems projecting into a
supplemental steam-cylinder, E, having no
direct steam communication with the steam-
chest, substantially as shown.

- 2. The combination of auxiliary supple-
mental steam-cylinders F I, ports I J K, and
auxiliarysupplemental steam-pistons GG, hav-
ing rods or stems H H, with a supplemental
steam-piston, D, notltselfthe mainvalve of the
engine, wher eby said supplemental steam-

plston 1Is moved a portion of its thlow sub-
stantially as set forth.

3. The combination, with steam-cylinder A
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and piston B, of supplemental steam-cylinder

B, supplemental steam-piston D, and port J,

“wher eby the supplemental steam-piston D is
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alternately balanced and made to complete its

stroke, as hereinbefore set forth.

In testimony that I claim the foregoingasmy

Invention I have signed my name, in presence

of two witnesses, thls; 2d day of DLLBII] ber,1884.
EDWIN M. CORYELL.
Witnesses:

WM. SECOR,
- JAs. D. BILLARD, Jr.
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