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UNITED STATES

OSCAR T. EARLE, OF SPRINGFIELD, MASSACHUSETTS.

IMPROVEMENT IN VALVES FOR STEAM-ENGINES.

Spcmﬁcatmn forming part of Letters Patent No. 45,82¢, dated Ja.mmzl'y 10, 18065.

To all whom it LAY CONCEFR:
be it known that I, OScAr 1. KARLE, of
Springfield, in the county of Hampden and

- Commonwealth of Massachusefts, have in-

vented a new and Improved Method of Oper-
ating the Valve of a Steam-Kngine; and 1 do
hereby declare that the following 18 a full,

clear, and exact description thereof, reference-

being had to the accompanying drawings.

- It has been the endeavor of many mventors
to produce a steam-valve for direct-acting en-
gines, such that it could be operated by steam
without the use of an eccentric or other simi-
lar device requiring a crank and fly wheel.

This has been accomplished by certain com-

binations of steam-ports with a slide-valve.

forming apartoforconnected toa piston, which

receives a partial rotary motion sufficient to

change the relative positions of certain ports,
and thus give motion to the valve by means

of steam operating on this saul piston. . One

such arrangement was invented by George 3.
Ifaulkner, for which he obtained Letters Pat-
ent, bemmﬂ date January 27, 1863, and which
Letters Patent were dbSlglled to me but the
above-described arrangement has this disad-
vantage : Some mechanism is necessary to
obtain the partial rotary motion from the re-
ciprocating motion of the piston-rod, and this
mechanism is neeessarily of such a 11&131116 as
to wear rapidly, and any wear, however
slight, materially eﬂmts the saccessful opera-

| tmn 01‘ the valve.

Now, I have mmvented an armngement. of
ports, in conjunction with a plain cylindrical
siide-valve having one or more grooves or re-
cesses on its sarface, that requires no other
motion except the simple reciprocating motion
obtainable directly from the piston-rod. This
feature, in counection with the pertect bal-
ANCE-V alve which I obtain, constitutes the prin-
cipal advantages which i claim for my mvens-
tion over others 1n use.

To enable any person skilled in the use of
steam to constiuct and operate my invention,
I will proceed to describe it, reference bemg
had to the accompanying dm-wings, 1in which—

- Figure 1 is a side view in partial section of
a steam-pump provided with my improved

valve. Fig. 2 1s a cross-section of valve and
chest. Ifig. 3 is a horizontal longitudinal sec-

tion of the steam-chest with valve removed,
showing the plan of valve-seat with ports.

to the rlght

Like letters indicate corresponding parts in
each of the several figures.

A 1s the steam- cy]mdel proper; B, the Pis-
ton-head. C is the steam-chest; D, the in-
duction steam-pipe. Iiis the Yfﬂve, 'which is
fitted to the eylindrical chest C. If 1s a steam-
port connecting the interior of cylinder A
with valve-chest C. I, shown by dotted
lines, is another similar poxt at the other end
of cylmdel. G and G’ are the ordinary re-
ceiving-ports for ¢vlinder A and chest C. H
H H are the exhaust-ports for cylinder A and
chest C. The relative positions of the sev-
eral ports are shown more clearly mn Iigs, 2
and 3. |

I is a small port in the valve I communi-

cating between the end of the valve and port
I' when the valve is in a certain position.

I’ is a similar port in the other end of valve
and communicating with port I/,

K is a small exbaust-port communicating
with end of chest E and exhaust-port H. The
valve B is formed with three grooves of sui-
ficient depth as to give room for both the sup-
ply and exhaust Steam and passing nearly
around the vaive, leaving the bridges L and
L/, also the heads or rings a b ¢ d, that fit to
the cylindrieal chest C, N oW, as thﬁb@ oOToOvVes

or spaces between these heads or rings per-

form important offices, I will d@Slgnate them

as 12 5.
Now, the operation is as follows: In If1g. 1

the valve is shown as having g just been thrown
to the left, and the piston B is ready to move
As the piston B now stands 1t

covers the port I/, which is closed at the top

by small bridge L/ on valve E between heads

¢ and b; but as the piston B moves to the
11ght the lower end of port IV is uncovered and
live steam fills the port. Now, as the piston
B moves to the right, and just as the port I
is covered by it, the arm M comes 1n contact
with the collar O on the rod ¥ and moves
valve I until the port I’ covers over the port
F/: then the steam passing through I/ and T/

.Opfll‘ltts on end of head a of mlve K and

throws it to the right, the steam at the other
end of valve E exhausting through the port K
till said port is covered by head. d of valve L,
leaving the remaining steam confined by the
ciosing. of port K Dbefore the piston has com-
pleted its stroke to serve as a cushion to pre-
ventthe valve I from coming in violent contact
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with the head R of chest C. The port K is
made very smallin proportion to port F. Now,
it will be seen that the piston B acts a very
1important part in the movement of the valve
K, as, if in the movement of the piston B to
the right, just desecribed, it had not covered
the port I' by the time steam was let on to the
end a of the valve E, the valve would have
moved to a position a little past the center,
at which time steam would pass through ports
G- and If to the other end of valve E, and
there it would remain vibrating nearly in that
position; but as the port F is covered by pis-
ton B at the instant that port T passes over
the upper end of port of ¥, no obstruetion is
offered to the movement of the valve. The
valve I is perfectly free to morve, for, as the
steam 1s only received through the pipe D, it
18 confined in the groove or space 2 between
the heads b and ¢ of valve E, and, as it
surrounds the valve, the pressure is balanced
and a perfect balanced valve is thereby ob-
tained, (which is also obtainable by admitting
thesteam through ports into theends of valve-
chest O and operating valve E by means of
cceentric or cranks,) and thus a certainty of
operation secured which is not attainable
with any slide valve that receives the press-
ure of the steam onits back. As regards the
b lancing of the valve and its operation, in
this place it would be as well if the grooves
1 and 3 were filled solid, making one longer
liead, having a recess on its lower side for an
exhaust-port, on the supposition that the valve
i exactly fits the chest; but if the valve should
become slightly imperfect, by reason of wear
or other cause, any steam that may escape
through from compartment or groove 2 by
the heads b and ¢ to the ends of the valve
might interfere with the successful and per-
fect operation of the valve. To avoid this
the grooves 1 and 3 are made in the valve, so
that any steam leaking from 2 past heads C or

b 1s received into 1 or 3, each of which is in
constant communication with-exhaust-ports
H H, and thus it is impossible for any steam
to pass from 2 to either end of valve Ii. The
valve It may also be provided with peculiarly-
constructed spring packing-rings, to produce
a perfect fit 1n very large cylinders.

As regards economy of construction, this
valve excels all others heretofore constructed,
inasmuch as it is one simple piece of round
cast-iron fitting into a straight cylindrical
valve-chest, and consequently involves little
besides lathe-work in its construction.

Steam-pumps provided with this valve are
at present, and have been for several months,
1n successful operation in many factories and
public institutions. - |

I am aware that steam has been admitted
behind the forward and rear ends of a circular
slide-valve from ports of the seat, but I am
not aware that a port has been made through
the valve itself in the manner I have shown
and described ; therefore

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. A cylindrical slide-valve constructed
with one or more ports through it, the said
port or ports leading behind the ends of the

-valve into the steam-chest, and at proper in-

tervals coinciding with ports of the valve-

seat, substantially as and for the purposes set .

forth.

2, The arrangement of ports I and I with
piston B and valve Ii, when operating sub-
stantially in the manner and for the purpose
herein desecribed. |

3. The arrangement of the ports K and K/
with the ports I and I’ and valve E, when
operating substantially as herein described.

OSCAR T. EARLLE.

Witnesses:

HARLEY HASKELL,
W. T, CORNING.
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