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IMPROVEMENT IN VALVES FOR STEAM-ENGINES.

Specification forming part of Letters Patent No. 121,905, dated December 12, 1871.

To all whom it may concern: -

Be it known that I, CHARLES B. SMITH, of
Newark, in the county of Essex and State of New
Jersey, have invented a new and useful Improve-
ment in Valves for Steam-Engines; and L do
hereby declare that the followmﬂ 13 A full, ¢lear,
and exact description of the same, reference be-
ing had to the accompanying drawing forming
pmb of this specification, in which—

Figure 1 represents an interior view of the
valve-chest of an engine with a main valve and
cut-off valve, as seen from the rear, arranged
therein and constructed for operation 1n accord-
ance with myinvention. I'g. 2 1s a longitudinal
section of the same in a plane at right mlgles to
the seat of the main valve.

Similarletters of referenceindicate correspond-
ing parts in both figures of the drawing.

My invention consists in a combination, with
a main slide-valve, having the outer orifices ot
its ports made curving, ot a cut-off valve of a
straight or flat construction on its face tor appli-
C.:Lth]l to the back of the main valve, and with
its ends made curving to GOII‘(pr(}Ild with the
curved shape of the outel orifices of the ports in
the main valve, said cut-off valve having an in-
dependent blldlﬂﬂ motion over the baclk of the
main valve in direction of the travel of the lat-
ter, and being hung so as to be capable of SWing-
mg on a ceutel or pwo‘r the axis of which 18 at
_right angles to the line of motion of the main

mlve for the purpose of varying the action of the
cut-off.

Referring to the accompanying drawing, A
represents the steam or valve-chest of an engiie,
of which latter B is the cylinder, and P the Pis-
ton. b b are the Inlet and ouﬂet -passages at the
opposite ends of the cylinder; and ¢ an inter-
mediate passage 1n the valve-seat cominunicating
with the exhaust. C is the main valve, &lrallﬂtd
to travel upon or over the seat s 1n dilectionb
parallel with the motion of the piston, and being
operated by a rod, d, through an eccentric or
otherwise. Said V&lve C 18 (.,onstructed with op-
posite end inlet-ports e e through it, and with
exhaust cavities f f in its tace for contl oliing the
movement of the piston by the travel of the valve
over the fixed ports or passages b b and ¢, as 1n
the case of other slide-valves. The outer orifices

in the back of the valve B of the ports e ¢ are of
an arched or curved form, struck from different
centers on opposite sides of the valve-stem or rod
d, as clearly represented in Kig. 1. D is the cut-
off valve, made tlat on 1its face, and arranged to
have an independent sliding motion on or over
the back of the main valve, but in a like direc-
tion with the latter by means of a separate ec-
centric and stem or rod, g, to eut off the steam
frow entering the ports e ¢, as required, during
the travel of the main valve. The ends m m of
this cut-off valve D are also made curved to cor-
respound with the curvature of the outer orifices
of the ports ¢ ¢, and said valve i1ntermediately
pivoted, as at h, to its stemn g to provide for the
swinging of 1t about an axis which 1s at right
angles to the line of motion of the main valve
tor the purpose of varying the action of the cut-
off valve, and which may be effected either by
hand or by governor through the instramentality
of a rod, ¢, arranged to project through the side
of the valve-chest and connected with the valve
C by a link, /. '

When the valve D 1s swung or adjusted to an
extreme point in direction of the arrow vy, the
ports of the main valve will remain open through-
out the stroke of the latter; but when adjusted
to an extreme point in direction of the arrow x,
then the ports of the main valve will remain
closed throughout the stroke thereoti, and any
intermediate adjustment of the cut-oft valve fo
the right or to the left will cause 1t to cut off
earlier or later in the stroke. This 1s not due to
any variation in the longitudinal travel of the
cut-off valve and main valve, both of which re-
main the same, (that is, relatively with each other,
they being different in extent;) but to the shape
and arrangement, as herein shown and described,
of the ends of the cut-off valve and of the outer
orifices of the ports in the main valve, such con-
struction giving the same result when the cut-oft
valve is moved on its pivot /i as would the length -
ening and shortening of the throw or longitu-
dinal travel of sald valve, or lengthening and
shortening of the valve itself. When once ad-
justed to atixed point about the axis of the pivot
h, then the action of the cut-off valve remains
the same, and the link [ should be made suffi-
ciently long to prevent the lengthwise movement




- of the valve from 'pmtlu'ﬁinﬁ o
o ;latm al. motion of the latter.

121,905

The dotted : lines meat “ll‘ ll*it hflml ni hn

o fﬁahow the one end of the cut- uﬁ v ah e as ad]m‘red
- 1n direction of the arrow .. L
. Any other suitable 11}0011(1111 ll du" 1¢Ce MMy be |
RN ESubstltm:ted for the link ¢ and rod ¢ for the pur-
- pose of giving the cut-off valve the movenent on
the pin ' 1‘(_,qu1rﬂd to vary the point of cutting |

.'1'0ﬁ

any ﬂh]evh nnab]e 1

of the main

- What 1s here claimed, and dt*bll{*d ‘w b{i &e-é
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- The eut-off valve D, made flat on its face with =
peurved ends om w, and ar anged to have a recips s
1| rocating imdependent motion on orover the back =
ralve, also pwoted as‘at b, for ad-

Justment about an axis which is at 11ght angles

to the line of ‘travel of the main valve, in com-
bination: with  the ‘eurved : outer: orifices of the

pmts ve m the Ifttter? substantially as Spf'uhed o
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