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UNITED STATES

PAaTENT OFFICE.

CHARLES W. CRAWFORD, OF PITTSBURG, PENNSYLVANIA.

IMPROVEMENT IN SLIDE-VALVES FOR STEAM-ENGINES.

Specification forming part of Letters Patent No. 51,028, dated November 21, 1865.

Lo all whom it may concern:

Be it known that I, CHARLES W. CRAW-
FORD, of the city of Pittsburg, in the county
of Allenhenv and State of Pennsylvania, have
invented a new and useful Improvement in
Balance Slide-Valves for Steam-Engines ; and
I do hereby declare the following to be a fall,
clear, and exact description theleof reference
being had to the accompanying dmwmgb,
founmg part of this specification, in which—

Figure 1 is a transverse section of a steam-
chmt fmd balance-valve with myimprovement.
Fig. 2 is a top view of a steam-chest with the
coverremoved. IFig. 3 is atransverse section
of asteam-chest and valve,showing a inodified
arrangement. TFigs. 4 and 5 are longitudinal
sectious of a steam-valve and valve-seat, show-
ing an improvement for adapting a high-press-
ure engine to the use of a condenser.

In the several figures like letters
similar parts.

The ohjects of my improvement are twotold,
the first being to render the slide-valve of the
steam-chest as nearly a perfect balanee-valve
as possible, by placing in close contact with
the top of the sliding valve a plate supported
by the steam-chest, and which will receive and
sustain the pressure of the steam, excepting
so much only as is necessary to keep the plate
by gentle pressure in close contact with the
upper surface of the valve, thereby avoiding
the necessity of any arrangemeunt for adjusting
the plate from time to time, to keep it in con-
tact with the wvalve, and rendering it in this
respect self-adjusting ; and, secondly, I design,
by a peculiar arrangement of steawm-ports and
exhaust-openings in the valve and valve-seat
of high-pressure engines, to allow a part of
the steam to escape to a condenser, and thus
combine with a high-pressure engine the ad-

denote

" vauntages of a low- -pressure or eondensuw en-

gine.

Inthe drawings, e isa steam-chest, set on the
valve-seat b, and constructed in the usual man-
ner, excepting in the particulars hereinafter
mentioned.

¢ is the sliding valve, also of ordinary con-
struction, excepting that I sometimes make it
higher on one side than the other, so as to
cause the top or upper surface to incline at an
acute angle to the valve-seat b, as in Fig. 1;

or it may be made of rectangular cross-section,
with parallel sides, as in I‘10 2—a modifica-
tion of construction which I shall hereinafter
explain, confining myself at preseut to a de-
scription of the valve as shown in Figs. 1and 2.

Projecting inward from each side of the
steam-chest ¢ are two parallel ledges, e ¢/, on
the upper surface of which, parallel with the
valve-seat b, rest the sides of the pressure-
plate d. The sides of the pressure-plate are of
equal thickness, theirunder and upper surfaces
being parallel; but on the under surface of the
pressure-plate d is a cuneiform projection,
somewhat wider than the top of the valve ¢,
but not equal to the distance between the
]edges e ¢/ of the steam-chest, so that there is

a space at # and y on either side of the cunei-
form projection between its sides and the edges
of the ledges ¢.¢!. The underside of the cunei-
form pI‘Q]QCtIOX] of the pressure-plate d is in-
clined at an angle equal to the angle of incli-
nation of the top of the valve ¢, so that when
thie pressure-plate d rests on the ledges ee’ its
nnder surface may be in close contact with the
upper surface of the valve ¢. A leaf-spring, s,
(see Tig. 2)is attached to that side of the
pressure-plate above the ledge ¢/ at which the
edge x of the cuneiform projection is deepest,
tlm.s tending to push the pressure-plate blde-
wise, so as to press against the top of the valve
¢ without raising it off the ledge ¢/, and to al-
low the steam in thechest to press equally on
both edges of the plate ¢ above the ledges e¢'.
The spring s also serves to keep the pressure-
plate d in close contact with the valve ¢ when
the engine is not in operation, so that it may
be in placc when the steam is let into the
steam-chest. The pressure-plate is so made,
relatively to the steam-chest, as to permit of
the steam passing under it.

The operation of the valve and plesqmea
plate thus constructed are as follows, the ob-

Jject being to prevent the steam from pressing

upon or coming in contact with the upper sur-
face of the sliding valve e. The pressure-plate

d, being supported by the ledgese ¢/, sustains
the pressure of the steam and relieves bhe valve;
and if the top of the valve ¢ be kept in close
contact with the under side of the pressure-
plate d, no steam can reach its upper surface.
Owing to the cuneiform shape of the projec-
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tion on the wnder sideiof: thie pressureiplate d,
the side & of ‘the projection: is mueh :deeper
than itsiopposite parallel side, , and therefore
the: pressure of steam: on the side 2 will be so
much ' greater than that ion the side y as to
press the plate d sidewise ;'and owingito thein-
clined surfaces of the valve ¢iand plate: d,it
will keep them always in cloge.contact,and this
pressure, although safficient for that purpose,
will be so slight as not to offer any practical
hinderance: to:the operation of the valve ¢
Thus it will beiseen that the platel @ is kept in
contact iwith the valve ¢ by the isteam ifself;
and as the two surfaces wear. or expand, ox con-
traet, the plate d,! being self-adjusting, will
niove sidewise to accommonate itself ito: suel
changes 'or variations.

Fig. 3 exhibits a modification lof’ consirue-
tion involving tlie samé principle avnd mode of
operation. | The valve distade ivithits upper
and lowerfacesparalleltoeachiother and to the
valve-seatd. ' The plate d is made asinig. 1;
but thie ledgesié ¢ on theiinside of ithe steam-
chest arve set at different heights, with their
garfades iuaninelined plane at an acate angle
tothe top ofithe valve, one.edge, ¢, being lower
than ‘the otlier, ¢’/ | The effect of this is that
anymotion of the plate d sidewise, (in the:di:
rectionof the arrow) caused by the: greater
pressure oft 'stean on the larger side & of' the
énneiformprojection canses the descentiof: the
plate dandits pressare in'close contact with the
top of [the valve ¢ with the sameiresult as bes
fore.

The other feature of my invention is shown
in Figs. 4 and 5. Fig. 4 represents the posi-
tion of the valve relatively to the valve-scat
and its steam-openings when the cylinder be-
gins to take steam, and Fig. 5 at the end of
the stroke. The valve ¢ has the usual passage,
/, to conduct the steam from one opening in
the valve'seat to another. Inthe valve-seat,
¢ is the steam-port to one end of the cylinder
and k to the other end. The openingsiand kin
the valve-seat are the exit or exhaustpipes
conducting the spent steam to the external air,
and between these twoisathird exhaust-pipe, t,
which connects with a condenser. This ar-
rangement is designed to be applied to high-
pressare engines. When the cylinder takes
steam at the commencenment of a stroke, asin
TFig. 4, the live steam enters the pipe g, as
indicated Ly a red arrow, and the spentsteam
exhausts through the pipe 2 and the passage fin
the valve ¢ and the openingséand kin thevalve-
seat to the external air, as indicated by black
arrows, until the pressure of steam is relieved,
when, on the further advance of the valve ¢ to
the position shown in Tig. 5, the exhaust-pipes
i and kbeing closed and the opening luncovered
by the valve, the remaining steam exhausts
into a condenser. The same takes place onthe

retunuistrolke of the engine. ' By this arrange-
ment I am enabled to combine in: one: engine
the advantages of a high and low pressure en-
gine.

I am aware that: balance slide-valves have
been used in: which the valve has been ;made
of a wedge shape, or icovered ;with a :wedge:
shaped oriinclined plate, for theparpose of re-
lieving the valve from the resistance; cansed
by the pressure: of ithe steamupon it or to
equalize that pressure; but in none of these
valves, so far as I knox, has the covering-plate
been: sapported over;the slide-valve in such a
manner as to be capable of self-adjustment to
the valve. | In snch;valves as heretofore used
the cover is either fitted in between the top of
the steam-chest and the valve; so as: to be in
contact withiboth, oriis in some; way held in
plage in 'the steam-chest, o as to be adjustable
only from without; therebyrendering it impos:
sible to secure a proper adjustment; without re-
peatedl trialsiand coustant alteration.:

By my improvement the valve:coveris selt-
adjusting andisconstantlykeptincloseicontact
with the top of the slidesvalve without: press:
ing witly too much forece; upon it ‘

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

1. The combination, with; the slide-valve ;of
o steam-engine, of a wedge:shape pressure-
plate] so constructed and arranged; substan-
tiallyias hereinbefore described, as that itshall
le sustained:and supported in the steam-chest
and yet not attached either to the steam-chest,
or slide-valve, so as to be susceptible of self-
adjustment to the surface of the slide-valve
withont the need of any adjustment from with-
out.

2. In combination with a slide-valve and
pressure-plate constrneted substantially as
hereinbefore described, a spring operating on
one side of the pressure-plate for the purpose
of keeping it in contact with the valve, and
preventing its displacement when the engine
is not in operation. - .

3. The arrangement, in high-pressure en-
gines, of an exhaust-passage for the escape
steam from the cylinder, in addition to the ex-
haust pipes or passages which communicate
with the external air, such additional exhaust-
passage commubicating with a condenser, and
being so arranged, relatively to the passage in
the slide-valve, as to exhaust the remaining
steam toward the end of the stroke, with a
condenser, substantially as and for the pur-
poses hereinbefore described. .

In testimony whereof I, the said CHARLES
W. CRAWFORD, have hereunto set my hand.

- C. W. CRAWFORD.

Witnesses:
A. S. NICHOLSON,
EpwARD KAYLOR.




