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.' of the stroke of the plsten |

- ‘ton, In the county of Suftelk and Stete of Mas-

- of Engines, of which the follmwnﬂ 1s & full,
~ clear, and exact description, reference bemg
~ had tothe accompanyingdrawings making part
- of this specification, in which—

N 'provements applied thereto. Iigs. 2 and 3 are
sectional elevations of the same. the position

lines omitted. Flg 4. is a perspective view of

- structed, where the valve is operated by a
the parts causes them to wear away, and the
- steam. leaks into the space between them, and

exerts a pressure in the contrary direction to
‘move the valve back before the piston has com-

~ pleted its stroke, the etfect of which 1s to stop
- the pump or engine. 4

~ turned on the completion of the str oke of the
piston, is the purpose of my invention, which
‘rately from the principal or ordinary plunger,
the steam from the cylinder being made to
~act alternately on the heads of the auxiliary
~one of ‘the heads of the prinecipal plunger,

-ii_-'-the wrong direction by the steam escaping

S ~ of the parts is counteracted, and the position

B  stand and use my mvention, I will proceed to

it out.

" inder of an engine, upon which is secured the
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To all whom it may concern: -
 Be it known that I, FRANK CHASE of Bos-

saehusetts, have invénted certain Improve-
ments in Mechanism for Actuating the Valves

Figure 1 is a section through the center of

a steam-cylinder and ifs. ehest with my 1m-
of the parts being changed and the section-
the same with the valve and its operating-plun-
gers removed from the steam-chest.. Fig.51s a
transverse section on the line & « of Kig. 1.

In steam pumps or en gmes as ordinarily con-

single plungel without tappets, the friction of |

|

To obviate the foregomg objection, and to
hold the valve at rest till it 1s ready to be re-

at a, Figs. 4 and 5, by an induction-pipe lead-
ing from the boiler. (Not shown.) The steam
enters an annular opening, b, surrounding the
central portion ¢ of the prmelpel or ordinary
plunger C, the ends of which are provided with

| headsde ﬁttmg snuglytheinteriorof the steam-

chest. The steam passes around this opening
b, and over the top and around the sides of a
Velve D, through one, B, of the main receiv-
Ing- ports E K/, into the eyhnder The piston
(3, being in the position seen in full lines, Fig.

' 1, 1s driven by the steam in the (hrectlen ef

the arrow; and atter 1t has passed in front of
a small pmt h, as seen dotted in Iig. 1, the
steam enters therein and passes into an ennu
lar opening, ¢, surrounding one head, %, of an
auxiliary plunger, H, the central portmn [ of
which (intended to be made in two or more

‘sections) passes longitudinally through the

principal plunger C, the length of the porticn
[ being slightly gre&ter than the extreme length
of the plunger C, whereby a small. amount of
play may be allowed between them. On en-

tering the opening ¢, the steam exerts a press-

ure on the head & of the plunger H, against the
head e of the plunger C, sufficient to keep the
valve at rest in the posmon seen in Fig. 1, any
pressure of the-steam which might be exer ted
in the opposite direction by leakmg in between
the parts being thereby counteracted—an inci-
cident of 1r equent occurrence where a single

consists in an auxiliary plunger made sepa- | plunger without tappets was used. After the

plunger, tokeep one of them constantly ag ainst
whereby the force which would be exerted in.
into the spaces produced by the wearing away
of the valve is not changed ill the completion

To enable others skilled in the art to under-
describe the manner in which I have ealrled

In the said drawin o8, A 1epresents the cyl-

bteﬂm chest B, into which steam is admltted

piston has passed beyond the small port m, (see
Kig. 2,) the steam enters therein, and pesses
into a recess, %, formed in the bottom of the

opposite head o of the plunger H, and thence

through another small port, p, of the form seen,
into the space q at the back of the head o of
the plunger H, which now commences to move
in the oppoelte direction, in its passage first
closing the aperture r between its head o, and
thatd of the plunger C, whichmovement bungs
these two heads together and separates the two
heads e and k, so as to'form an aperture, s, be-
tween them, whereby a communication there-
with 1s opened into a small exhaust-passage, t,
through which the steam in the annular op -

-ing ¢ escapes Into the main exhaust-passage I,

thus relieving the pressure on the head e 01
the plunger C. (See Fig. 2.) As the plunger




[

H. continues to return, its head o is moved 80

as to open commumcahon between 1ts recess
n and an anoular opening, 4, surrounding the
head o, whereby the steam is allowed to act on
the. OOI‘I’Bpr]ldIIl'T head d of the plunger C,

causing it to move the valve toward the op .

posite “end of its seat, (see Klg. 3,) the steam
being permitted to worlk exp&nsn*el;y on the
back of the head o of the plunger H at about
the latter half of its stroke, when it passes over
50 as to close the small port p, the expansive
force of the steam assisting the plunger to com-

plete the movement of the valve, immediately

betore which an exhaust- passa%, v, (see I'1g.
4,) 1s opened, through which the steam is al
low ed to escape down into the main exhaust-
passage 1, the steam exerting a constant press-
ure on the heads d o, to Leep the auxiliary
plunger in contact with the principal plunger
till the piston has finished its stroke, by which
‘arrangement any contrary pressure of steam
which leaks into the opposite end of the chest,
incident to the wearing of the parts, is readﬂy
counteracted. ¢ and fv*' are exhaust-passages

similar to those ¢ and v, Fig. 4, and lead from |

144,831

the opposite end of the steam-chest into the
mailn exhaust-passage I, those ¢ and v entering
it at the same point 011 one side, and those ¢
and v/ entering 1t at another pomt oppostie
thereto. . |

From the foregoing descnptlon of the con-
struction and operation of the plungers to
move the valve in one direction, it will be evi-
dent how they will be actuated by the steam
to move the valve in the opposite direction on
the return stroke of the piston.

What L claim as my invention, and desire
to secure by Letters Patent, 18—

The auxiliary plunger H and the prinecipal
annular plunger C, for actuating the valve D,
in combination with the steam- cyhnder A and
chest B, provided with ports and exhaust-pas-
sages, constructed and arranged for operation
substantially as and for the purpose described.

VVltness my hand this 30th day of October,
A. D. 1373

FRA_NK CHASE.

In presence of—

N. W, STEARNS,
W. J. CAMBRIDGE.,
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