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To. wll wlhom it muay concern:

Beitknown thatI, GEORGE R: HERRICKS, a
citizen of the United States, residing in the
city and county of San Francisco, State of Cali-
fornia, have invented an Improvementin Bal-
anced Slide-Valves; and I hereby declare the

- following to be a full, clear, and exact desecri P-
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tion of the same. _ .

My invention relates to an improved means
for balancing slide-valves. |

It consists in certain details of construetion
which will be more fully explained by refer-

ence to the accompanying drawin g, 1n which

the figure is a vertical sectional view taken

longitudinally through the steam - chest,

valve, and balancing mechanism. |
T'he object of my invention isto provide for

perfectly balancing the slide-valves of steam-

- engines, and it is applicable to locomotive or
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~within its eylinder.

stationary engines, being especially desirable
for use uponlocomotive-engines where a high
pressure of steam is employed and a rapid re-
ciprocation of the valve. -

A is the steam-chest, having the cover B,
which is secured by bolts and packed around
the periphery in the usual or any suitable
manner. Krom the lower part of the steam-
chest cover a short eylindrical chamber C Pro-
jects downwardlyinto the steam-chest. With-

in this chamber is fitted a piston D, having

packing-rings, so that it works steam-tight
A central stem d extends
downwardly from this piston and has at the
lower end a ball-joint connection, which car-
riesa plate E. Thisplate extends transversely
across the steam-chest and is movable verti-
cally in channels or guides «, formed on the
sides of the steam-chest, as shown. Beneath
this plate the valve I is adapted to slide, its
upper face moving in contact with the lower
surface of the plate E and itslower face mov-
ing overthe valve-seat, in which are the steam

~ and exhaust ports arranged in the usual man-
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‘ner.

The valve is inclosed by the Ioose-ﬁttihg

yoke G, and the valve-stem connects with this

~ yoke, extending out through the end of the

steam-chest and connecting with the rocker-

arm or usual mechanism, by which it is recip-
rocated. o .
Theupperand lower faces of the valve have

the same width of flange projecting around
them, and the yoke is movable between these
twofaces, sothatany irregularity in the move-
ment of the valve-stem and yoke will not be
communicated to the valve, thelatter sliding
in a perfectly true line when acted upon by
the yoke. T o

By reason of the eqifal width of the top and
bottom flangesitwill be seen that the pressure

| upon the valve is equalized, and, whatever
pressure of steam may be in the steam-chest,
1t presses upward and downward equally.
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The plate beneath which the upper surface

of the valve moves prevents any downward

steam-pressure directly upon the top of the

valve. As this plate is connected with the

piston D, movable in the cylinder C, and the
piston having the same area as the plate, it
‘will be seen that the pressure of the steam

will be exerted equally on the piston.and the
plate and there will be no undue pressure of
the plate upon the valve. In practice the
area of the piston is just enough greater than
thatof the plate to counterbalance the weight
of the piston and the plate and relieve the
valve of their pressure. The ball-joint con-
nection between the plate and the stem of the
piston insuresthe plate being always parallel
with the valve-face and prevents its being
turned by reason of any irregularity in put-
ting on the steam-chest cover. When steam
has been shut off, and in such cases as where
the engine is running downgrade without
steam, it is
of the weight of the
In order to do thisThave shown a small eylin-
drical chamber I, extending upwardly above
the steam-chest cover B and having a piston
J fitted within it. Beneath this piston a pipe

~or passage K opens, the pipe leading to some

point within control of the engineer, so that
when the throttle-valve is closed and steam
1s cut off from the steam-chest, the valve con-
trolling the passage to this small cylinder is
opened and steam admitted beneath the pis-

ton J. This piston J is connected with the

piston D by the rod orstem d, which extends
up through the steam-chest cover B, so that
when a pressure of steam is applied to the
lower surface of the piston J it will act as a

| counterbalance to support the weight of the

preferable to relieve the valve
plate E and piston D.
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piston D and the plate E and thus relieve the

main valve F of this weight.
When the engine is in motion, the exhaust

of the steam from the cylinder produces a
considerable upward pressure upon the valve,
and in order to resist this I have shown a cen-
tral set-screw I, passing through the steam-
chest cover, so that its point may be brought
to press upon the center of the piston, atter
which it is locked by a lock-nut and thus pre-
vents any upward movement of the valve by
preventing the piston B and the plate, beneath
which the valve moves, from being forced up-
ward. Thisscrewmay be fitted into the main
cover 3 when the piston J is not used and into
the cover of the cylinder I when this sup-
plemental piston isused. The wholeforms a
well-balanced slide-valve, with conveniences
for adjusting and regulating it as may be de-
sired. |

Having thus described my invention, what
I claim asnew, and desire tosecure by Letters
Patent, is— ®

1. The combination, of a slide-valve the
upper and lower faces of which are provided
with flanges, a steam-chest within which 1t is
adapted to reciprocate, a yoke loosely em-
bracing the valve and movable between the
flanges thereof, a cylinder fixed to the inner
side of the steam-chest cover opposite the
valve, a piston within the steam-chest and
movable within the open end of the ¢ylinder,
at right angles with the movement of the
valve, a vertically-guided plate having ap-
proximately the same area as the piston and
resting upon the back of the valve, and a
stem connecting the plate and the piston
whereby the pressure of steam acts equally
upon the piston and plate and the valve 1s
relieved therefrom.

2. In an engine having a slide-valve and a
containing stéam-chest, a yoke loosely fitting

the valve between flanges projecting from
the upper and lower faces thereof, and con-
nected with the valve-stem, a plate resting
upon the back of the valve, its ends movable
in vertical guides whereby its position 1s
maintained, a piston of approximately the
same area movable in a short cylinder pro-
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jecting inwardly from the steam-chest cover

and into the steam-chest, a rod or stem con-

necting the piston with the plate, having a

ball-joint at the point of connection whereby

irregularities in the position of movement of
the plate and piston are corrected, and the
plate allowed to adjust itself to the back of
the valve.

3. In an engine having a slide-valve with
flanges on its upper and lower faces and a

steam-chest within which it is reciprocated,

a yoke loosely embracing the valve between
said flanges, and connected with the valve-
stem, a plate fitting against the back of the
valve and guides by which it is retained in
position with relation thereto, a piston mov-
ing in the open end of a cylinder projecting
inwardly from the steam-chest cover opposite
the valve, and a flexible connection between
the piston and the plate, a stem extending
from the piston through the steam-chest cover
connecting with a second smaller piston, a
cylinder within which said piston is movable,
and a pipe or passage for the admission of
steam beneath said smaller piston to relieve
the valve of the weight of the interior plate
and piston when the pressure of steam 18 re-
moved therefrom.

4, A slide-valve movable within a steam-
chest, a yoke looselyembracing the valveand
confined between flanges on the upper and
lower faces thereof, a plate fitting the back
of the valve and a stem connecting it with &
piston of approximately the same area, mov-
able within a cylinder upon the inner face of
the steam-chest cover whereby the pressure
of the steam acting upon the piston relieves

the valve therefrom, a set-screw adjustable

in the steam-chest cover adapted to press upon
the center of the piston so as to prevent the
valve being lifted from its seat by the up-
ward pressure of exhaust-steam.

In witness whereof I have hereunto setmy
hand.

GEO. R. HERRICKS.

- Witnesses:
GEO. H. STRONG,
S. H. NOURSE.
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