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To all whom it may conceri:
Be it known that I, ALBERT J. BLAXESLEE,
a citizen of the United States,residing at Du-
- quoin, in the county of Perry and State of
z lllinois, have invented certain new and use-
ful Improvements in Steam-Actuated Valves
for Pumping-Engines; and I do hereby declare
the following to be a full, clear, and exact de-
scription of the invention, such as will enable
others skilled in the art to which it appertains
to make and use the same, reference being had
to the accompanying drawings, and to the let-
ters of reference marked thereon, forming a
. part of this specitfication.
1z My invention relates to improvements in
the steam-valves and valve-gear of direct-act-
Ing steam-pumps. |
The objects of my invention are, first, to
construct the steam-valve of a direct-acting
steam-pump in two parts, consisting of alower
or main valve and an upper or cut-off valve,
the cut-off valve being actuated solely by the
valve-gear, and the main valve partially by
the valve-gear and partially by the action of
25 the steam thereon; second, to counstruct and
arrange the steam-valves and valve-gear of a
direct-acting steam-pump so that the steam
will be supplied to the piston in such manner
that the piston will substantially come to a
rest at the end of the stroke and start again
without a jar or shoeck; third, to construct
valve-gear which will operate the cut-off valve
throughout its full traverse while the valve-
gear actuates the main-valve part of its trav-
erse, the balance of the traverse of the main
valve being accomplished by steam-pressure.
I attain these objects by the mechanism illus-
trated in the accompanying drawings, forming
a part of this specification, in which—
Figure11s a longitudinal vertical section of
the steam-cylinder, steam-chest, and valves of
my Improved direct-acting steam-pump, with
the connecting-frame and valve-gear thereof
in plainelevation. Iigs. 2, 3, and 4show like
45 longitudinal vertical sections of the steam-
chest, valves, and a portion of the steam-cyl-
inder and piston of same,1llustrating the rela-
tive positions of the valves and piston at dif-
ferent points of the stroke of the piston. Fig.
so 5 shows a perspective view of my improved
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main valve with one side brokenaway. Fig.*
6 shows a plain top view of my improved cut- |

oif valve and the valve-stem collar. Fig. 7 is
a view of the valve-starting lever with the

] walls of the steam-chest rem oved,and showing ssg

the side of the main valve opposite to that
shown In previous figures. - . *

Like letters of reference indicate like parts
1n all the figures. |

There 18 nothing novel in the steam-pump 60
to which my improvements are applied, as
they may with equal facility be utilized in the
construction of nearly or quite all stylesof di-
rect-acting steam-pumps, my lmprovements
consisting In the construction, arrangement, 65
and operation of the steam-valves and valve-
gear, acting in conjunction with steam-press-
ure in operating said valves.

In the drawings, A 1s the connecting-frame
of the pump; B, the steam-cylinder, and D the
water-cylinder, (part only being shown;) E,
the piston-rod, and I the steam-piston. All

70

of these parts are of the usual and ordinary

construction used in direct-acting steam-
pumps. |

G ' is an arm attached to the piston-rod
L& by a sleeve-like opening in G being slipped
on the piston-rod E, and being secured in

| place by a set-screw, g. The lower end of G

is fitted to receive the upper end of G/, these 8o
parts being held in place by a set-screw, ¢, so
that the length of the arm G G’ is adjustable,
the lower end of the part G’ forming a shoe
which rests and slides upon a guide, H, at-
tached to the lower edge of the iframe A. The
upper part of this arm G 1s also provided with
a wrist-pin, I, upon which the lever J oper-
ates, passing through the slotted hole j there-
in. Thislever J is mounted and oscillates on

a bearing, K, attached to the upper edge of go

| the frame A. The upper end of the lever J

is provided with a bearing to receive a pintle,
!, forming the connection between the lever J
and the valve-rod L, which valve-rod L is at- |
tached to the valve-stem M by a joint, m, g5

this valve-stem M passing through’ an ordi- -
nary stuffing-box into the steam-chest N, and

18 connected with and operates the valve, as

- hereinbefore described. The steam-chest N

is attached to the steam-cylinder B in the rco
usual manner, and is constructed with a ledge,

‘n, which extends entirely around the inside of .

the steam-chest N, about midway between the
valve-seat on the cylinder-ports and the steam-

-
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chest cover, and forms a seat for a cut-off valve,

O, the cut- off valve O being fitted thereto by
2 steam- tight joint. Under the cut-off valve
O 1s phced the main valve P, which is seated

on the cylinder-ports Q Q, and the upper side |
he bottom of the l

of the valve P is fitted to t.
cut-off valve O by a ground joint. The main.
valyve P is constructed with two ports, >’ and
%, which pass through it from top to bottom,
through which ports P’ and P* steam is alter-
nately admitted to the eylinder-ports Q Q,
steam being admitted to the ports P’ and P?
through an opening, O/, in the cut-off valve O.
(See Iig. 6.) This cut-off valve O1is connected
to the valve-stem M by an adjustable collar, R,
which projects into the opening O’ therein.
The cut-off valve O 18 actuated by the valve-
gear hereinbefore described, which valve-gear
is propelled by the arm G G/, attached to the
piston-rod K, each stroke of the piston-rod pro-
ducing atraverse of the cut-off valve O inthe di-
rection opposite to that traveled by the piston.
The adjustable collar R is also provided with

a lug, R, which projects downward below the

bottom of the cut-oif valve O into a recess, 7,
in the top of the valve P, so that 1n the trav-
erse of the cut-off valve O the lug R’ engages
with the side of the recess 7, and moves the

‘main valve P a portion of its traverse in the
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same direction. This action of the lug R’ is
illustrated in Figs. 2and 3. In Fig. 2 thelug
R’ is shown as just engaging with the side of
the recess ¢ the port I7* being in full commu-

‘nication with the cylinder-port Q/, and in Fig.

3 the valve P is shown as having been moved
by the action of the lug R’ thereon, so that the
cylinder-port Q is half closed. At this first
point in its traverse the lug R’ ceases to move
the valve P, this being the full extent to which
the valve P is moved by the valve-gear. At
this point 1n its traverse the cut-off valve O
uncovers the ledge n at %/, and admits steam
between the end p of the valve P and theside
of the ledge n, the pressure of the steam there-

on completing the traverse of the valve P at

the same time or slightly before the steam is
admitted at the end of the valve, as hereinbe-
fore described. The cut-off valve O has cov-
ered the edge of the ledge » at the opposite
end of the valve P, and inclosed the steam be-

- tween that end of ‘the valve P and the ledge

S
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n, and, retaining it therein,together with steam
from th_e exhaust escaping through openingsw
(shown partially in dotted lines) on either side
of the valve, forms a cushion to receive and
sustain the i1mpact of the valve P as it is
driven the remainder of its traverse by the
live-steam pressure exerted on its opposite

end. Thestroke being completed, the relative

position of the valves P and O are shown at
either end of the stroke in Iigs. 1and 4, ready
for the return-stroke in either case. The re-
cess 7 in the valve P 18 also provided with
small holes « and «', communicating Wlth the
valve-ports P'and P*. These holes ¢ ¢’ serve to

supply suificient steam to the cylinder to start

the piston on its return-stroke. (See Figs. 1°

W
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and 4.) Theseholes ¢ ', being small, furnish
steam to the cylinder slowly, 50 a8 10 oradu-
ally start the piston on 1its stroke Wlthout jar
or shock, and as soon as the piston is started
a short distance on its traverse the port 18
opened, as shown in Fig. 2, by the move-

70

ment of the cut-off valve ‘O, when steam is |

supplied through the nearly fully-opened
port, driving the piston on 1ts traverse to
past the middle of its traverse, as shown 1n
Fig. 3, when the end p of the valve P, being
exposed to the action of the steam bv the
movement of the cut-off valve O, closes the: port,
and all the balance of the traverse of the pis-
ton is accomplished by the expansion of the
steam until it gradually comes to a restat the
end of its traverse, as shown in Fig. 4. This
action of the valves Oand P is repeated at each
stroke of the piston forward or back. It will

readily be seen that when the piston is at rest

and steam is admitted to the upper part of
steam-chest N it immediately passes through
the opening O’ in the cut-off valve O, and
thence throngh one of the ports 1n Va,lve
P to the C}lllld(}l and that there can be no

point in the stroke where steam will not be ad-
‘mitted at one or the other of the ports, so that

it is not possible to stop the pump on a center
where it will not take steam. It is also obvi-
ous that the steam 1s by this mechanism sup-
plied to the cylinder in such a manner that it
will start and stop without any sudden jerk ox
jar, as is usual with single direct-acting steam-
pumps. The steam, also acting as a cushmn
to recelve the 1mpact of the valve P, prevents
any jar fromits movementimpelled by the force
of steam in completing 1ts traverse.

The mechanism shown in dotted lines in
Fig. 1 and partially in elevation and partially
in dotted lines in Fig. 7 is an auxiliary valve-
lever, v, being a snnll lever attached to the
end of the Journzﬂ V’, which journal passes
through the wall of the steam-chest N, and to
its outer end has attached a handle, V, by which
the lever v is operated. The lever v operates
in a recess, T, in the side of main valve P.
(See Figs. 5 and 7.) ™This lever is used when
necessary to start the valves I? off of a center.

It is obvious to those skilled in the art to
which this invention appertains that changes
both in the form and arrangement of the parts

can be made without departing from the spirit
of my invention, which will 01:}61 ate well 1n
practice,

Having thus described my invention so asto
ecnable othels skilled in the art to which my
invention appertains to construct and operate
the same, what I claim as new, and desire to
secure by Letters Patent of the United States,
18—

1. A mainsteam-valve having ports through
it to admitsteam tocylinder-ports,and actuated
partially by valve-gear and pmrtla,lly by the
action of steam thereon in combination with
a cut-off valve actuated entuely by valve-gear
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connected therewith, -operating on said main

valve in the same ﬁteam chest, and reg ulatmg
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the supply of steam to said main valve, sub-
stantially as and for the purpose set forth.

2. In a steam-pump valve-gear, the combi-
nation of the adjustable arm G G’, attached to
the piston-rod E, and the guide H on the frame
A, with the oscﬂlatmg lever J, the connect-
in-g-rod L, and valve-stem M, for actuating
the cut-ott valve O, operating over the main
valve P, and for partially actuating said main
valve P, substantially as and for the purpose

set forth

3. The steam- chest N eonstrueted with a

- ledge, n, In combination Wlth the cut-off valve

I3

O, seated and operating on sald ledge n, sub-
stantially as set forth. .

4. The main valve P, having a recess, 7, in
the top thereof, ports P’ P% for supplying

steam to the cylinder-ports, and holes a &,
forming communications between the recess r
and ports P" and P? constructed and operat- 20
ing substantially as and for the purpose set
forth.

5. In combmatlon with the valve- stem M,
the adjustable collar R, fitting into the open-
ing O/ in cut-off valve O, and provided also 25
with projection R, operating in recess 7 in
main valve P, substantially as and for the pur-
pose seb forth |

In testimony whereof I affix my Slgnature 1n
presence of two witnesses.

ALBERT J. BLAKESLEE.

Witnesses: | -
J. T, MILLIGAN,
K. B. SIMONS.




	Drawings
	Front Page
	Specification
	Claims

