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UNITED STATES PATENT OFFICE.

CHARLES W. CRAWFORD,

OF PITTSBURG, PENNSYLVANIA.

IMPROVEMENT IN SLIDE-VALVES FOR STEAM-ENGINES.

Specification forming part of Letters Patent No. 51,023, dated November 21, 1865.

To all whom it may concern :

Be 1t known that I, CHARLES W. CRAW-
FORD, of the city of Pittsburg, in the county
of Alleﬂhenv and State of Peunsylvama have
invented a new and useful Improvement n
Balance Slide-Valves for Steamm-Engines ; and
I do hereby declare the following to be a fall,
clear, and exact description thereof reference
being had to the accompanying dl‘*awm o'8,
forming part of this specification, in which—

Ifigure 1 is a transverse section of a steam-
chest fmd balance-valve with myimprovement.
Fig. 2 1s a top view of a steam-chest with the
coverremoved. Ifig. 3 15 atransverse section
of asteam-chest and VE!]TE‘, showing a inodified
arrangement. Ifigs, 4 and 5 are longitndinal
sections 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.

denofe

The objects of my improvement are twofold,

the first being to render the slide-valve of the
steam-chest as nearly a perfect balance-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 aud
sustain the pressure of the steam, excepting

80 much only as is necessary to keep the plate

by gentle pressure in close contact with the
upper surtace of the valve, thereby avoiding
the necessity of any arrangement for adjusting
the plate from time to time, to keep it in con-
tact with the valve, and rendering it in this
respect self-adjusting ; and, secondly, Idesign,
by a peculiar arrangement of steam-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-

vantages of a low- -pressure or eondensmw en-
olne.

In the drawings, @ isa steam-chest, set on the
valve-seat b, :.md constructed in the usual man-
ner, exeeptiug in the particulars hereinafter
mentioned.

¢ 18 the sliding wlve.}. also of ordinary cou-

- struetion, excepting that 1 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,

l

| Owing to the cuneiform

with parallel sides, as in I‘1D 2—a modlﬁca-
tion of construection which I slmll hereinafter
explain, confining myself at present 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; buton the under surface of the
pressure-plate d is a cuoneiform projection,
somewhat wider than the top of the valve ¢,
but not equal to the distance between the
]edges ¢ ¢ of the steam-chest, so that there is

a space at x and y on either side of the cunei-
form projection between ifs sides and the edges
of the ledges ¢.¢!. The underside of the cunei-
form pI‘OJectlon 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 e¢’ its
nnder surface may be in close contact with the
upper surface of the valve ¢. A leaf-spring, s,
(see Ifig. 2)1s attached to that side of the
pressure-plate above the ledge ¢’ at which the
edge x of the cuneiform projection is deepest,
thu.s tending to push the pressure-plate blde-
wise, 80 as to press against the top of the valve
¢ without raising it oﬂ’ the ledge ¢/, and to al-
low the steam in thechest to press equal]y on
both edges of the plate d above the ledges ee'.
The spring s also serves to keep the pressure-
plate d 1n close contact with the valve ¢ when
the engine 1s 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 pressurea
plate thus constructed are as follows, the ob-

ject being to prevent the steam from pressing

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

d, being supported by the ledgese ¢/, sustains
the pressure of the steamandrelieves the 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,
shape of the projec-



1 operation.

111 than the other, ¢/
U any 'motion of the plate d sulemse, (in the di:

o 0rection tof the arrow) caused by the greater y 1.
Sl pressure of steam on the! larger side @ of the
L0 enneiform projection causes the descent of the
SERERRERE ?]“;1‘1ted'mﬂnb presmllmnelose contact with the
RERRES %tOp Ot HIL ‘vah"l 6 C mth Hle Sam(& 1esuh as be

2 | . L0233

0 tionon the under side of the pressure-plate d,

1 the side '« of ‘the projection 18 much deeper :

1 T than its opposite parallel side, 4, and therefore |
0 the pressure of steam on the mda 2, will be so
0 mueh  greater than that on the mﬂe yas to | i
b press fhe plate d sidewise ; and owingto thein-
1 clined surfaces of the: valve ¢ and 'pl‘"tte d,1t

- will keep them alwaysin close contact, and ﬂns@
i pressure, although sufficient for that pmpose,é
oobnniiiwill ‘be so shight as not 1o @ﬁqr any practical ;
i hinderance: to the. operation of the valve c¢.:
11 Thusit will be seen that the plate dis keptin
v hicontaet with theivalve ¢ by the steam itself';
1 and as the two surfaces wear, or expand, or ¢on-
L traet, the plate d, being self-adjusting, will |
SEREEEE %mme sidewise to' wwmmoﬂm ;tsﬂf to sn:a.eh
---*%%é?%f:ehanﬂes or variations. RERER -

Flsg; o exhibits a nwdlﬁeatnn o*f wnstme

EEERRRENE ?‘u(m involving the same pr*mmple atnd modle of |
SERRE RN The valve ¢ is made withits npper
o and lower facespamllel toeachother and to the .
orinivalve-seat by |
b buat the lednes ¢ ¢ on the inside of the bteam-
LD ehest are set at different heights, with! their
L gurfaces in an inclined plane at an acate angle
i tothe top ofithe valve, oneedge, ¢, belng lﬂwer |
The effect of ﬂns is that |
éswure by Letters Patent, 18—
1. The combination, Wlbh the sllde mlv of
o SELELH] umme, of a wedge-shape pressum-;
plate 80 constracted and arranged, substan-
tiallyas hereinbefore deseribed, as that wshally o0
be sustained and supported 1n tlm steam-chest: 0
| and vet not attached either to the steam-chest, =

The plate d 1s made asin Tig. 1;

The othw fwtme of my mventlon 18 shown
in Tigs. 4 and 5. Tig. 4 represents the posi-
tion ot the valve mhtwe]} to the valve-scat
and its steam-openings when the cylinder be-
oins to take steam, and Tig. 5 at the end of
the stroke. The valve ¢ has the usual passage,
f, to conduct the steam from one opening In
the valve-seat to another. In the valve-seat b,
¢ is the steam-port to one end of the cslmder
and % to the other end. The openings+ and kin
the valve-seat are the exit or exhaust pipes
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-
pressure engines. When the eylinder tak(,s
bteam at the commencement of a stroke, asin
TFig. 4, the live steam enters the pipe g, as
mdlmted by a red arrow, and the spentsfeam
exhausts through the pipe 2and the passage fin
.thevalvec m]d the openingseand kinthevalve-
seat to the external air, as indicated by black
arrows, until the plesqme of steam is relieved,
when, on the further advance of the valve ¢ to
the posmou shown in Fig. b, the exhaust-pipes
4 and kbeing closed and the 0penmgluncovered
by the xalve the remaining steam exhausts
intoa condeuser The same takes place onthe

| been: summfted over the slide-valve in sach a. . -
| manner as to be capable of selt- adjustmﬂubwz
In such valves as heretofore used;
the cover is either fitted in between thetopot: .
| the steam-chest and the valve, so-as to .bein. ..
| eontaet with both; oris:in some way held in.
place in the btmm-chest S0 as to be d.ﬂjubtablb;
only from without, thereb} rendering itimpos-
sible to securea proper adjustment, mtlmut re-i il
épemul trials and eonstant alteration.: 0
1 By imy improvement the valve:cover: is s&lb—g
i*‘LdJu%twa andisconstantly keptinclose untwt;
withithe top of the slidesvalve: mthout prebsug SRR
mw* with too much force npon it:: EEEE NN -

the valve.

| 'return:stroke of the engine, | By this arranﬂ’ea;
ment I am enabled to combine in one engine .
the admntaﬂeg of a hmh :amd low pressure en-;
gine. SRS
I am mmm th&t bala,nce q‘ilde v}h es have; EERRE R
been used in which the valve has been made . .
of a wedge shiape, or covered with a wedge- . =
shaped @rfnwhngd plate, for the purpose of re- 1+
Heving the valve from the resistance: cansed .
Dy Lhc, pressure; ot the ; steam ' upon : it orto
equalize that pressures; but in none of these . . |
valves, so far as [ LHOW hasithe covermg -plate

Wlmt I ¢claim as my: mventmnﬂmﬂ {'E.emre to

or s'ide-valve, so as to be susceptible of selt

- adjustment to the surface of the slide-valve

withont the need of any adjustment from with-
out.

2. In combination with a slide- V’LIV& and
pressure-plate constructed substantially as
liereinbefore 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 ell-
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 communie: Ltmn with a condenser, and

being so arranged, 1’*elatwely to the passage in
the Sllde val\e 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 her eunto set my hand.
- C. W, CRAWI'ORD.
W’i fnesses:
A. S. NICHOLSON,
EDWARD KAYLOR.
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