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dated September 11, 1877 ; application filed

August 16, 1877.

Zo all whom it may concern :

Be it known that I, RICHARD Hamwmon, of
Franklin, in the county of Venango and State
of Penusylvania, have invented certain new
and oseful Improvements in Balauced Slide-
Valves; and I do hereby declare the followin g
to be a full, clear, and exact description of the
invention, such as will enable others skilled
in the art to which it pertains to make and
use it, reference being had tothe accompanying
drawings, which form part of this specifica-
tion.

My invention relates to an improvement in
balanced slide-valves for steam-engines.

The object of the invention is to provide a
slide-valve of such construction that the steam
will enter the steam-ports to the cylinder
through the valve itself, and from each end
thereof, and when the steam-ports are closed
steam will pass from the interior of the valve
to the steam-chest, and exert pressure on the
back of the valve to hold the same to its seat.

In the accompanying drawings, Figure 1 is
a vertical section of my improved valve as ap-
plied to & eylinder, the valve being in position
forcondueting steam toone end, andexhaustin g
Steam from the opposite end, of the cylinder.
Fig. 2 is a similar view, with the valve in po-
sition for cutting off steam from each steam-
port to the cylinder. Fig. 3 is a view in per-
spective of the face of the valve. Fig. 4is a
plan view of the valve-seat. p

A represents the ordinary cylinder, and B
the piston, of a steam-engine. C is a valve-
chest provided with an outer steam-chamber,
D, which latter is furnished with the steam.
inlet E, through which steam passes, through
suitable ports, to the cylinder of the engine,
as will hereinafter more fully appear. F rep-
resents a hollow B-valve, the steam-passages
aa’of which areconnected by a steam-passage,
b, the latter equal in width to the steam-pas-
sage. U’ is the exhaust-passage of the valve.
The valve-seat is provided with the ordinary
steam-ports ¢ ¢’ leading to opposite ends of the
cylinderand intermediate exhaust-portd. The
valve-seat is provided with ports e ¢/, which
latter are located outside of the steam-ports
and parallel therewith. Portsee extend across
the valve-seat, and connect with the live-steam
chamber D. Steam-passages f f*, each of a

length exceeding the width of the outer valve-

faces g of the valve, are formed in the valve-
‘seat outside of the steam-ports e ¢'.

G- rep-
resents a valve-seat, secured to one side of the
valve-chest, for the purpose of supporting the
valve when the valve-chest is located on the
side of .the cylinder.

The valve-rod H is seeured to the valve by
means of a slide, I, which fits within a verti-
cal slot, J, formed in the end of the valve,
whereby the latter may have free vertical
movement without intertering with the recip-
rocation of the rod or valve.

The operation of my improved valve is as
follows: Wheu the valve is in the position
shown in Fig. 1, steam enters the steam-cham-
ber D through steam-inlet E. As the ends of
ports e ¢/ communicate directly with chamber
D, steam will enter both ports, and flow from
port ¢ directly into the steam-port ¢/, while
steam from the opposite port ¢ passes through
the steam-passage a b o/ in the valve, and is
conducted into the steam-port ¢!. At the same
time the exhaust steam from the opposite end
of the cylinder finds exit to the main exhaust-
bassage d through the exhaust-passage b’ of
the valve. :

As the steam-passages a o in the valve are
of a width greater than the throw of the valve,
it will be observed that the interior of the
valve is at all times filled with live steam, and
hence there is a constant upward pressure ex-
erted on the entire lower surface of the back
of the valve.

In order to insure a downward pressure of
the valve on its seat slightly in excess of the
upward pressure on the valve, the outer steam-
passages f f’ are so located and arranged that,
when the bridges g of the valve are in posi-
tion to shut off steam from the live-steam
ports ¢ ¢/, the live steam in the valve, which,
as heretofore stated, has at all times a free in-
let to the valve, will flow from the valve be-
neath the end valve-faces g through steam-
bassages /' f" and into the steam-chest, and
thereby allow the steam to exert a downward
pressure on the back of the valve., As the
back of the valve is of greater area than the
lower surface thereof, it follows that the down-
ward pressure will somewhat exceed the up-
ward pressure on the valve. The excess of
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down pressure is somewhat diminished, owing
to the fact that the lower surface of the back
of the valve is at all times subjected to the
direct pressure of steam; while the back of
the valve has steam supplied thereto only in-
termittingly, and at a time when the steam is
cutoff from the live-steam ports totheeylinder.

From the foregoing it will be observed that
I have secured as nearly a balanced valve as
is possible, and this result is effected without
the employment of complex mechanism found
in many of the so-called balanced valves.

Having fully described my invention, what
I claim as new and desire to secure by Letters
Patent, is—

1. A valve provided with a live-steam cham-
ber equal in area to the lower surface of the
back of the valve,and an intermediate exhaust-
chamber, said valve adapted to have free ver-
tical movement in the valve-chest, in combi-
nation with the valve-seat provided with an in-
termediate exhaust-port, and two steam-ports
located on opposite sides of said exhaust-
port, one set of said steam-ports teading to

the ends of the cylinder, while the other set
of ports are at all times in direct communica-
tion with the steam-inlet and opposite steam-
passages of the valve, substantially as de-
seribed. :

9. The combination, with a valve formed
with live-steam passage a b a’ and exhaust-
steam passage b, of the steam-ports ¢ ¢/ € ¢
ffand exhaust-port d, substantially asset forth.

3. A valve provided with alive-steam cham-
ber equal in area to the lower surface of the
back of the valve and an intermediate exhaust-
chamber, said valve adapted to have free ver-
tical movement in the valve-chest, in ecombi-
nation with the steam-chest provided with
an auxiliary steam-chamber, and steam-ports
leading therefrom, and directly connecting
said auxiliary with the steam-chamber of the
valve, substantially as described.

4. A balanced valve, constructed substan-
tially as set forth, whereby the live steam has
free entrance to the interior of the valve at all
times, and is admitted intermittingly to the
back of the valve, substantially as set forth.

In testimony that I claim the foregoing I
have: hereunto set my hand this 13th day of
August, 1877. ‘

RICHARD HAMMOND.
Witnesses: ‘

I. E. HANAND,
J. BRODERICK.




