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UNITED STATES

PATENT OFFICE.

CHARLES SCHMID, OF CHICAGO, ILLINOIS.

* SLIDE-VALVE MECHANISM.

SPECIFICATION forming part of Letters Patent No. 423,492, dated March 18, 1890.
Application filed June 2, 1887, Serial No. 240,024, (No model.)’

To all whom it may concern:

Beit known that I, CHARLES SCHMID, a citi-
zen of the United States, residing at Chicago,
in the county of Cook and State of Illinois,
have invented certain new and useful Im-
provements in Slide-Valve Mechanism for
Steam-Engines, of which I do declare the fol-
lowing to be a full, clear, and exact descrip-
tion, reference being had to the accompany-
ing drawings, forming part-of this specifica-
tion. -

My present invention has relation to that

‘class of slide-valve mechanism for steam-en-

ginessetoutin the Letters Patentof the United
States Nos. 337,441 and 347,012, granted to
myself and George Farnsworth on March 9,
1886, and August 10, 1886, respectively. In

" the construction of valve mechanism set forth
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in said patents the mainslide-valve was pro-
vided with escape or exhaust ports adapted
to be brought coincident with the nsual steam-
ways of the main cylinder, the passage of the
steam through these ports being controlled
by means of a supplemental valve placed
within a chamber of the main slide-valve,
which chamber communicated with the usual
exhaust-cavity of the cylinder, and the posi-
tion of the supplemental valve with respect
to the escape and exhaust ports of-:the main
valve was determined by a connection be-
tween said supplemental valve and:ifs steam-
chest, so that the position of the supplemental
valve with respect to the ports of -the main
valve was shifted at each movement of the
main valve. The -object of the inventions
defined in said patents was to lessen the back-
pressure or resistance in the eylinder upon
the exhaust side of the piston, so that the
loss of energy and consequent increage of
working costincident to such resistance would
be avoided. In my present construction of
valve mechanism the main slide - valve is
also provided with escape or exhaust ports,
the passage of steam through which is con-
trolled by a supplemental valve, the position
of this valve with respect to the ports of the
main valve being shifted or changed at each
movement of the latter; but in this construc-
tion I have modified the mechanism whereby
the shift or change of the position of the sup-
plemental valve with. respect to the main
valve is effected, and have modified, also, in

various respects, hereinafter noted, the rela-
tive arrangement of the main and supple-
mental valves. .
My present invention consists in the vari-
ous novel features of construction hereinaf-
ter deseribed, illustrated in the acecompany-
ing drawings, and particularly defined in the
elaims at the end of this specification.
Figure 1 is a view in central longitudinal
section on line « # of Fig. 5. Figs. 2, 8, and
4 are views similar to Fig. 1, but showing the
parts in different positions during the action
of the valve. Fig. 5 is a planview of my im-
proved valve mechanism, the cover of the

55

60

slide-valve being omitted. Fig. 6is a view -

in vertical cross-section on line i 4 of Fig.

5. Fig.7 isaninverted plan view of the main

valve. Tig. 8 is a fractional plan view (re-
duced scale) of a modified form of connec-
tion for the supplemental valve. - Fig. 9 is a

‘view, partly in section and partly in side ele-
-vation, showing the combination of the valve

with variable “cut-off.”

A designates the main cylinder of the en-
gine, provided with the usual steamways «
and ¢’ and exhaust-port ¢ and B denotes
the steam-chest, within which, upon its appro-
priate seat, is placed the main slide-valve,
that is operated in the usiial manner by the
valve-rod C, the yoke ¢ of which embraces
the valve. The body of the main slide-valve
(like that inPatent No. 347,012) is preferably
cast in such manner as to:form the outer
walls or sides I in single piece with the port-
plate D’ and the cavity plate orroof D?, these
plates being connected together by the end
plates or ribs d, which extend between them
at the ends of the long valve-chamber ports d’
and .@®. The main slide-valve i3 provided
with the usual exhaust-cavity d?, thatextends

from side to side of the valve, as seenin Fig.-

6, and at its ends this cavity communicates
by the ports d* and ¢® with the exhaust-cham-
ber E, formed inthe upper portion of the main
valve by the walls D, the cover D¢, that is

suitably bolted to said walls, and by the port--

plate D’. Beneath the port-plate D’, and on
opposite sides of the central rib D° and cav-
ity plate or roof D? are preferably formed the
expanded steam-spaces ¥ and F’, that are
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connected at their top with the valve-cham- -

ber E by means of the valve-ports d’ and J?
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and at their bottoms termmate in the long
escape or exhaust ports e and ¢’. It will be
observed. that portions of the inside lap-plates
G and G’ are cut away, as shown at ¢, the
purpose of this being to give increased area
to the exhaust-ports ¢ and e’, as will herein-
after more fully appear. Uponthe upperface

of the port-plate D’, and at the edge of the

_exhaust-ports d* and d? are preferably placed
the guide strips or ribs F?, that are fixed by
bolts f to the port-plate, and the flanges of

these strips overlap the reduced ends & of the.

supplemental valve H and serve to hold this

- valve in proper bearing upon the port-plate
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as the main slide-valve is moved. Upon the
upper face of the supplemental valve H-are
preferably formed the lugs or standards K,
having sockets or seats % formed therein to
teceive the rods L, which are held in fixed
position with 1espect to the supplemental
valve by means of the split collars /, that en-

- cirele the rods adjacent the lugs or standards
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K, and are firmly clamped therein by the.

screws l’, passing through their ends. The
rods L, as shown in Fig. 5, pass through the
end walls of the main slide-valve, and in this
specific construction are conveniently attach-
ed to the steam-chest by means of. the plates
M, bolted thereto, as seen at m. If desired,
stuffin g-boxes O, of usual or suitable eonstluc-
tion, may be ﬁtted in the perforations of the
slide-valve that receives the rods L, and by
this means all danger of the leakage of steam.
from the steam-chest into the chamber of the
main valve will be avoided.

From the foregoing description the oper-
ation of the meehamsm will be seen to be as
follows: Assume the parts to be in the rela-

- tive position shown in Fig. 1, with the main
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slide-valve traveling in the direction of the
arrow. At this instant live steam is being
admitted from the steam-chest through the
steamway a into the cylinder behind the pis-
ton W and the exhaust-steam is passing from
the exh,mst end of the gylinder through the
steamway o/, and thence in part th1our_>h the
exhaust—caw‘ry d® and exhaust-port a? of the
cylinder and in part thlough thé escape-port
-.d’, the steam-space ¥/, and the escape-port d?
1nto thé chamber E of the valve, and thence
through the ports d* and d into the exhaust-
cavityd®. Asthevalvecontinues to be moved
in the direction of the arrow, Fig. 1,live steam
will continue to pass through the steamway
a into the cylinder, and will exhaust in the
manner above specitied until the lap-plate G’
has passed beyond the portof the steamway o/,
asseen in Fig. 2, at which time the entire ex-

" haunstwill oceur dlrectly from the steamway ¢’
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intothe exhaust-cawty d® . From the position
of the parts in Fig.1 itwill be seen thatif the
valve were of ordmal y construction—thatis to

. say, without exhaust or escape ports formed
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therein—the entire exhaust at the beginning
of the stroke would oceur throucrh the nar-
row space between the steamway o’ and the
exhaust-cavity d°; but by providing the mam

423,492

slide-valve with the exhaust- ports formed
through the same it is obvious that I double
the area of the exhaust, since it is plain that
in addltlon to the direct exhaust from the
steamway o into the cavity d° I obtain a pas-
sage of equal aréa for the exhaust steam
throucrh the exhaustor escape ports ¢’, steam-
space I" and port d>
it will be seen that .the port d’ in the port—
plate D’ does not pass from-beneath the sup-
plemental valve until the lap-plate G passes
off the bridge adjacent the steamway a, and
hencethe release of thesteam through the port

-d’ and exhaust or escape port e does not occur

any-sooner than the_direct release through the
port of the steamway a ! and exhaust-cavity d°
When the main.valve, after being moved to
open the steamway a, returns toa pomt slight-
ly beyond the position shown in Fig. 1, the com-
munication between the bteam-ehest and the

By reference to Fig. 3,
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steamway o will be cut off and the steam will .

be allowed to act expansively in the eylinder
until the valve reaches the position shown
in Fig. 8, when the release of the steam will
occur.

escape of the exhaust-steam from the cylin-
der will be had from the steamway. o’ in par

part through the escape-port ¢ of the main
valve, and hence it is obvious that during a
great part of the stroke of the main Valve a
large portion of the exhaust-steam will be per-

mitted to escape through the exhaust or se-

cape ports of the main Va,lve In other words,
while obtaining the advantage of the inside
lap-plates G and G’,Tavoid the disadvantage

_incident to the emplovment of ingside lap in

ordinary valves, and it is well known that in
the ordinary construcmon of slide-valves the
use of “inside lap” so shortens the period of
exhaust, by obstructing the steamways. of

‘the cyhnder, that for thls reason no inside

lap (ora triflingamount only) is usually given

to valves . for en@mes—such for example, as.
locomotives—which run at hwh rates of speed,
and, in which the valves consequently work ,

with very. short stroke. With my above-de-
seribed form of valve, howev er, it is obvious
that no matter how short ‘may be the stroke
of the valve an ample exhaust of the steam
will be attained, as the stroke will always be
sufficient to uncoverthe exhaust-ports d’ and
d? and, while there will be a period (shortly
after the steam has been cut off and before
the “release”) during which there will be no
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From Fig. 1 it will be seen that atthe
moment that the steam-is thus cut off a free

, 95
directly through the e‘zhaust-cawtv d®and in
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exhaust from the ‘cylinder, still ‘it will be.

found thatthe full exhaust already permitted
will have allowed so much of the steam to es-
cape that the exhaust-steam remaining in the

¢ylinder will cause no material loss of energ gy. .

In Fig. 4 the parts are shown in the posi-

tion the reverse of that illustrated in Fig. 1—"

that is to say, at the beginning of the admls_-

130

sion of steam through “the steamwa'y o’ and - -

its

obvious that when the steam is thus admitted

exhaust through the steamway a. ‘It is'
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to the cylinder through the steamway o/ the

exhaust-steam passing through the steamway

a will escape in part directly through the ex-

haust-cavity d® and. in part throagh the es®

cape or exhaust portse, the ports d’, the cham-

ber E, and thence through the exhaust-ports’
d* and & to the exhaust-cavity d®. It will be’
seen that during -this back-and-forth move-

ment of the main valve the supplemental
valve H will be held in fixed position by the
rods I, and the shiftorchange of the relative

position of the main and supplemental valves

will'oecur at such time that when the live
steam is being admitted: through the steam-

way « to the main slide-valve the exhaust-

port d’ of the port-plate D will be closed, and

* when live steam is being admitted through
" the steamway a’ (see Fig.4) the exhaust-port

2Q
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? inthe port-plate D’ will be closed, and hénca”

at such time no escape of live steam can oc-
cur through these ports. By forming the
supplemental valve H of such size thatit will
cover the ports d’ and-d?* I am enabled to
hold the supplemental valve stationary dur-
ing the movement of the main valve, and at
the same time to delay the release of the

steam through these ports until such release’

" oceurs directly through the steamways and
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‘ports d’ and d?

the ‘exhaust-cavity d? and by forming the
supplemental valve of such width that it will
overlap (that is to say, will have “lap”) the

the steam through these escape-ports e and ¢’
will be correspondingly prolonged, and in the
construction shown the supplemental valve is
provided with a lap equal to the inside lap of
the main valve, and hénce, as seen by Fig. 3,
the release of the steam will oceur sininlta-
neously directly through the exhaust-cavity
d@® and through the escape-ports d’.

By reference to Fig. 7 of the drawings it
will be seen that the escape or exhaust ports
¢ and ¢’ extend from end to end of the main
valve, with the exception of the thickness of
the end walls, and hence extend opposite the
ports d* and  d? which lead from the valve-
chamber E into the usual exhaust-cavity do.
My purpose in giving to these ports e and ¢’
this increased length is to correspondingly
inicrease the area of the exhaust-ports e and
e’, 50 that when the valve is working with a
short stroke a freer exhaust will be had
through these ports. A further advantage,
which Ibelieve to be incident to forming the
exhaust-ports e and ¢’ of considerable area,
and as well, also, to forming the valve with
the steam-spaces F and F’, is that the com-
pression from the exhaust side of the cylin-
der, after the port d? has been closed, exert-
ing pressure upon the port-plate D/, will tend
to slightly lift or “balance” the main valve,
and hence relieve in a measure its friction
upon the valveseat. Moreover, when the
rods I. ave extended through the walls D of
the main valve and fastened to the steam-
chest these rods will also serve to relieve the
pressure of the main valve upon its seat, and

The delay in the release of:

will hence operate in a measure to balance
the mniain valve. . . ) B

. In the modified construetion illustrated in-
Fig. 7 of the drawings I have shown a single
rod L, connecting the supplemental valve H
with the steam-chest, and in this construc-
tion this rod Iiis also shown as connected
with the steam-chest at one end only.  This
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modification is evidently within the scope of .

my present invention, although I do not re-
gard it as so desirable an embodiment thereof
as the form previously described. »

My present construction of valve mechan-
ism, as well as that set forth in my prior pat-
ents above referred to, I have found most
applicable for use in eonnection with vaiia-
ble cut-off mechanism—such, for example, as
a link-motion, commonly employed on loco-
motives—or a valve-gear governor—such, for
example, as the well-known slotted eccentric-

8o
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governor—and in’ Fig. 8 of the drawings I

-have illustrated my invention as applied to

the well-known form of link-motion

monly used upon locomotives.
Referring to Fig. 8, the valve-rod Cisshown

as connected to the upper end of the rocker

com-

8]

R, that is pivoted in the usnal manner to the

rocker-shaft S, the lower arm of this rocker
being connected in the usual manner with the
block T, that slides within the slotted link V,
to which movement is imparted by the eccen-
tric-rods V/ and V* from the usual eccentrics.
The position of the link 'V will be shifted in
well-known manner, either automatically, if
a governor be employed, or by hand, if a re-
verse-rod be employed, as in a locomotive. It
will be found that when the position of the
link is shifted, in order to vary the stroke of

the main slide-valve, the position of the sup-
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pilemental valve with respect to the eseape-

ports of the main valve will be so determined
by the connection of the supplemental valve
to the steam-chest that even when a very
short stroke is given to the main valye the
escape or exhaust ports of the main valve will
be uncovered in such manner as to permit a
free escape of the exhaust-steam through
these ports. .

In Fig. 8 of the drawings, where the main
valve is shown as making a very short stroke,
it will be seen that escape or exhaust port d?
is wide open, thus permitting a free escape of
steam through this port into the chamber of
the main valve. WhileIhave shown but one
form of variable “cut-off,” (by which term I
mean any suitable mechanism for varying the
stroke of the main valve,) it is obvious that it
will be within the scope of my invention to
employ other forms of variable cut-offs—such
as a governor—without departing from the
scope of the invention. o ' '

Having thus described my invention, what
Iclaim asnew, and desire to secure by Letters
Patent, is— o o

1. In slide-valve mechanism, the- combina-
tion, with the main slide-valve having escape
or exhaust ports therein and a supplemental

I10
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120

125

130.
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valve for said ports, of suitable mechanism
extending between said supplemental valve
and some relatively fixed part of the engine,
said mechanism serving to hold the supple-
mental valve during the movement of the main
slide-valve, substantially as deseribed.

2. In slide-valve mechanism, the combina-
tion, with the main slide-valve having escape-
ports therein, of a supplemental valve for
said ports and a rod or rods connected with
the supplemental valve and with the steam-
chest for holding the supplemental valve dur-

. ing the movement of the main slide-valve,

5
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substantially as deseribed.
3. In slide-valve mechanism, the combina-

tion, with the chambered slide-valve having:

eseape-ports therein,of a supplemental valve
and a fixed connection extending between
said supplemental valve and the steam-chest,
said conneetion serving to hold the supple-
mental.valve during the movement of the
main valve, substantially as described.

4. In slide-valve mechanism, the combina-
tion, -with the main chambered slide-valve
having escape-ports therein, of a supple-
mental valve and a rod or rods extending
throngh the main slide-valve, said rod or rods
being connected with the supplemental valve
and to some relatively fixed part of the engine
structure, substantially as deseribed.

5. In slide-valve mechanism, the combina-
tion, with the main slide-valve having es-
cape-ports therein, of a supplemental valve
for said escape-ports,said supplemental valve
being of sufficient width to cover the éscape-
ports immediately beneath it, and suitable
mechanism controlling the position of said
supplemental valve during the movement of
the main slide-valve, substantially as de-
seribed.

6, In slide-valve mechanism, the combina- -

tion, with the main chambered slide-valve
having escape-ports therein, of a fixed sup-

plemental valve for said escape-ports, said.

supplemental valve being of sufficient width

45

to overlap the escape-ports immediately be- .

neath itan extent equal to the inside lap of the

main slide-valve, substantially as described. -

7. In slide-valye mechanism, the combina-
tion, with the main chambered slide-valve
having escape-ports therein, of a supple-
mental valve for said escape-ports and rods

50

extending through the walls of the main

slide-valve and conneeted at their ends to the
steam-chest, and connected also with the sup-
plemental valve, substantially as deseribed.
8. In slide-valve mechanism, the combina-
tion, with theeylinder having suitable steam-
ways, of a main slide-valve having exhaust or

" escape ports therein adapted to be brought

coincident with the steamways, and having
lap-plates the lower edges of which are re-
duced or cut away on the sides adjacent the
exhaust-ports, substantially as described.

" 9. In slide-valve mechanism, the combina-
tion, with a main chambered slide-valve hav-
ing exhaust or escape ports therein, of a sup-
plemental valve located within said main
slide-valve, suitable mechanism extending be-
tween said supplemental valve and some rela-
tively fixed part of the structure and adapted

to control the position of said supplemental -

valve as the main slide-valve is operated, and
a variable cut-off for eontrolling the stroke

of the main slide-valve, substantially as de-
seribed. :
CHARLES SCHMID.
Witnesses:

GEo. P. FISHER, Jr.,
JAMES H. PEIRCE.
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