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To all whom it may CONCEryv:
Be it known that I, WiLLiaM LLOYD GIB-

- BON WILLIAMS, of Jermyn, in the oounty of
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Lackawanna and State of Pennsylvania, have
invented a new and useful Improvement in
Steam-Actuated Valves, of which the follow-
ing is a full, clear, and exact description.

The uwentmn rel&te% to automatic valves

for steam-engines, Steam—pumps, &e.; and the

object of the invention isto providea new and
improved valve which is smlple and durable

in construction, very effectne in operation,
reducing the f110t1011 to & minimum, and dis-

pensing w1th all outside mechamsms for op-

erating the valve.

- The i11vent~ion consists of certain parts and |
ports f

details and combinations of the same, as will
be hereinafterfully deseribed, and then point-
ed out in the claims.

Reference is to be had to the accompanying

drawings, forming a part of this specification,
in which similar letters of reference indicate
corresponding parts in all the figures.

Figure 1 is a sectional end elemtlon of the
11nplovement on the line z x of Fig. 2.
2 is a sectional side elevation of the ]IIlpl()Ve-
ment on the line y y of Fig. 1. Tig. 3 is a
plan view of the improv ement with the steam-
chest in section. Fig. 4 is.
view of the 111"1plovemem 011 the line z 2z

the main Valve

In the cylinder A Opemte% in the usual
manner, the piston B, connected by the piston-
rod O with suitable mechanism to be driven.
On top of the eylinder A is formed a steam-
chest DD, into which leads a steam-inlet pipe K,
connected with a suitable source of steam-sup-
ply. Inthesteam-chest Dismounted the main
valve T to turn, provided with the arms F’
and I~ placed dlmnetumﬂy opposite each
other and recessed on their under sides,

From the steam-chest D lead the steam-
inlet ports ¢ and b to the ends of the cylinder
A, and the exhaust-ports cand d, placed along-
side the ports a and 0, respectively, lead £0
an exhaust-channel e, connected with the ex-
haust-pipe G. The cavities in the under
sides of the arms I and F* are so arranged
as to connect the ports a ¢ and b d, respect-
ively, with each, or to disconnect the said

Fig.

a sectional plan
ot
Fig. 1, and Fig. 5 is an inverted plan view of

pous, so that the respective ports a and b
serve as inlets for the steam to the cylinder
A. On the valve F is also formed a third
arm I3, provided near its outer end with a
slot F%, in which extends a pin II’, secured to
the cLuuhm} piston II, held to slide longi-
tudinally in the eylmdel I, formed alonﬂsulo
the cylinder A, A pin I secured in the aux-

iliary piston H, passes 13111011611 a longitudinal

slot I’ in the cy*hndel I fmd serves to hold

the said piston H in pla,ce when sliding for-
ward and backward in the cylinder I. The
pin H’, before referred to, passes through a

slot D’ in the bottom of the steam-chest D a.s
is plainly shown in Fig. 5 3

From the ends of the eyhndel I lead the

and ¢ into a cylinder J,located below
the ¢ylinder I and in line with’ the same. In
this cylinder J is held to slide longitudinally
a second auxiliary piston K, provided with a

pin K’,extending through a 101:10 itudinal slot
in the cvlmdel T and serving to Thold the P1s-

ton K from turning when moving forward or
backward in the eyhndel J. Alonﬂmde the
pmts f and g are arranged the pmts f’ and
', respectively, also leadmn from the cylin-
der I to the eylinder J. The ports f f” and
g g’ are adapted to register with the ports /v
and 7, formed in the plbt()ll K, and arranged
in such a manner that when the port A 16015-
ters with the port f, as shown. 111 Kig. 2, the
port ¢ registers with the port ¢/, while the
ports f” fmd g are disconnected. The ports
h and 7 are also adapted to register with the
ports z andnand the por tsland o,respectively,
of which the ports % [ lead from the cylinder
J into the ¢ylinder A, while the ports n and o
connect with the ez{haust—- channel e, as is
plainly shown in Fig. 4. TIrom the ends of
the cylinder J also lead the ports p and ¢
info the ends of the cylinder A.

The operation is as follows: When the ma-
chine is in the position shown in the draw-
ings, the live steam entering through the pipe
E passes into the steam- chest D, and from the
Jatter through the open port b into the right-
hand end of the cylinder A. The piston B 1S

tlms propelled in the direction of the arrow
a’, and when it nearly reaches the end of its
stroke it uncovers the port k, so that the steam
in the cylinder A can pass through the port
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ke, the port i in the second auxiliary piston K
into the port 7, and from the latter into the
left-hand end of the cylinder I, thereby fore-
ing the auxiliary piston H in the direction of
the arrow 0’, whereby the pin H’ of the said
piston,acting on the arm I of the main valve
If, turns the latter in the direction of the ar-
row ¢’, 50 that the port ¢ is uncovered and dis-
connected from the exhaust-port ¢, while the
inlet-port 0 is covered and connected with the
exhaustd. Thelivesteam now passesthrough
the port ¢ into the left-hand end of the eylin-
der A,so that the piston B is propelled in the
inverse direction of the arrow o', whereby the
port » 1s uncovered and live stéam rushes
through the port p into the left-hand end of
the cylinder J, whereby the second auxiliary
piston IC is moved to the right in the direc-
tion of the arrow ', so that the port % is dis-
connected from the ports £ and % and con-
nects the ports 7 and n with each other.
the same time the port 7 disconneects the ports
g" and o and connects the ports ¢ and [ with
each other. The exhaust-steam in front of
the piston B passes through the port b and
the cavity in the arm F?into the exhaust-port
d, and from the latter through the channel e

into the exhaust-pipe G. When the piston

B, traveling in the inverse direction of the
arrow ', nears the end of its stroke, 1t un-
covers the port [/, so that the live steam

passes through the said port ! to the port <
~and the port ¢ into the right-hand end of

the cylinder I, so that the first auxiliary pis-
ton Il is shifted to the left in the inverse di-

rection of the arrow d’, whereby the pin H’

again moves the arm F® of the main valve I
into its former position, as illustrated in Fig.
o. The engine is again reversed asabove de-
scribed. The exhaust from the ends of the
cylinder I takes place through the respective
ports f” and g’, connected by the ports % and
%, respectively, with the ports nand o, leading
to the channel ¢, as illustrated in Fig. 4, and
abovedescribed. The exhaust from the eylin-

der J takes place through the respective ports

gand p. Thus it will be seen that by the pe-

culiar arrangement of the auxiliary piston I
with the main valve I the latter is automati-
cally changed so asto reversethe movementof
the piston B whenever it comes to the end of

_1ts stroke.
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It is understood that the auxiliary piston
I 1s controllad primarily by the second aux-
iliary piston I, actuated by the live sieam
entering the cylinder A.

Having thusfally described my invention, I
ciaim as new and desire to secure by Letters
Patent—

At |

1. In a steam-actuated valve, the combina-
tion, with a eylinder and its piston, of a steam-
chest communicating with the cylinder, an
oscillating valve in the steam-chest, and an
auxiliary piston below the steam-chest and
connected with the said valve, the said aux-
iliary piston being operated by live steam

from the cylinder, substantially as described.

2. In a steam-actuated valve, the combina-
tion, with a main valve mounted to turn and
provided with an arm, of an auxiliary piston
operated by live steam from the cylinder and
provided with a pin engaging the said valve-
arm, substantially as shown and deseribed.

3. In a steam-actuated valve, the combina-
tion, with a main valve mounted to turn and
provided with an arm, of an auxiliary piston
operated by live steam fromthe cylinder and
provided with a pin engaging the said valve-
arm, and a second auxiliary piston actuated
by live steam and controlling the motion of
the said first auxiliary piston, substantially
as shown and described. _

4. In a steam-actuated valve, the combina-
tion, with a e¢ylinder and a piston operating
therein, of a steam-chest provided with inlet
and outlet ports, the former leading to the
sald cylinder, a valve mounted to turn in the
sald steam-chest and operating over the said
ports, an auxtliary piston connected with the
said main valve for turning the same, and an
auxiliary cylinder controlling the said aux-
iliary piston and in communication with the
said eylinder, substantially as shown and de-
scribed. - |

5. In a steam-actuated valve, the combina-
tion, with a cylinder and a piston operating
therein, of a steam-chest provided with inlet
and outlet ports, the former leading to the
sald eylinder, a valve mounted to turn in the
sald steam-chest and operating over the said
ports, an auxiliary piston connected with the
sald main valve for turning the same, an aux-
iliary cylinder containing the said auxiliary
piston, a second auxiliary cylinder held par-
allel with the said first-named auxiliary cyl-
inder and connected with the same by inlet
and outlet ports, and also connected by ports
with the main eylinder, and a second auxil-
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lary piston held to slide in the said auxiliary

cylinder and provided with ports for connect-
ing the said exhaust and inlet ports of the
second auxiliary eylinder with the said main
cylinder and with the main exhaust-ports,

substantially as shown and described.

WILLIAM LLOYD GIBBON WITLIAMS.
YWitnesses: * |
JOHN D. SHERER,

WM. S. HUTCHINS.
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