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1o all whowv it may concerm:

Be it known that I, DENNIS O’B. LADD, of
Chieago, in the county of Cook and State of
Illinois, have invented certain new and useful
Improvements in Slide-Valves, of which the
following is a description, reference being had
to the accompanying drawings, forming a part
of this specification, in which—

Figure 1 is a face view of said valve and
steam-chest, the cap being removed from the
latter. Fig. 2is a transverse sectional view of
the same and a part of the c¢ylinder upon the
line x », Fig. 1, viewed 1n thedirection of the
arrow there shown. Fig. 31is atransverse sec-
tional view of the valve upon theline yy, Fig.
1, viewed in the direction of the arrow Y'.
Fig. 4 isatransversesectional view of the valve
and steam-chest in connection with the cylin-
der and piston,as viewed in the direction of the
arrow Y?, the admission-port being fully open
and the piston at the beginning of the stroke.
Fig. 5 is a like view showing the position of
the valve at one-quarter stroke, and Fig. 6 1s
a like view showing the position at one-half
stroke.

Like letters of reference indicate like parts
in the different figures,

The object of my invention 18 to 80 construct
a slide-valve as to utilize the expansion of the
steam as well as the compression in balancing
the valve and helping to actuate it, while at
the same time a high initial pressure may be
given to the piston at the beginning of the

~stroke. Iaccomplish said objectsubstantially
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in the manner hereinafter shown, deseribed,

and claimed. -
A in the drawings represents the engine-cyl-

inder; B, the steam-chest,and C themain slide-
valve, which consists of a hollow box or shell
having openings ¢ ¢, Figs. 4, 5, and 6, upon its
front and rear sides, respectively. Said valve
is reciprocated by means of a loose yoke, D,
to which the valve-rod K isattached, substan-
tially as shown. The lower part of the valve
C, or valve proper, is provided with double
ports ¢’ ¢& ¢ ¢', arranged to communicate with
the steamways ¢ «. Said valve 18 also pro-
vided with anexhaust-port, ¢’, in communica-
tion with an exhaust-way, ¢°. A removable
cap, €, is made to form a part of the valve C,
and between said cap and the part of the valve

which contains said ports I placealoose supple- |

| mental valve, ¥, which is preferably provided

with flanges f f, Figs. 2 and 3, adapted toslide
within grooves formed in the ends of the main 535
valve C. An arched chamber, I, is formed
beneath the middle of said supplemental valve;
and chambers I* I%, parallel with the admis-
sion-ports,are also formed upon the respective
sides thereof and adjusted to communicate with 60
said ports, respectively, in the manner and for
the purposes hereinafter stated, as the valve
is actuated. Said chambers areseparated from
each other by means of a web or partition, f.
A disk, G, provided with a flange, g, 1s loosely 65
mounted in a bearing in the cap C'. H is an
arm rigidly attached to said disk, the end of
which is connected by a link, H', to a lug, 2,
upon the side of the steam-chest.

J, Figs. 1 and 2, is a slot in the disk, in 70
which is loosely inserted a bushing, J’. A pin,
/%, is rigidly attached to thetop of the supple-
mental valve and passed through a perforation
in the bushing J'. Upon actuating the main
valve the disk G aets as an eccentric and re- 75
ciprocates the supplemental valve within the
main valve at a rate of speed greater in pro-
portion to the eccentricity of the pin f~.

It will be observed upon reference to Fig.
4, which indicates the relative positions ofthe 8o
parts at the beginning of the piston-stroke,
that the supplemental valve 1s so situated with
reference to the steam-ports as to permit the
exhaust steam to enter the chamber I, while
at the same time it presses upwardly against 85
the chamber I'. As the piston advances, the
live steam enters said chamber I, (see Ifig. 6, )
and, expanding, tends to resist the pressure
upon the opposite side and to aid ih pushing
the valve forward. At the same time 1t 18 go
evident that the compression is acting through
the port ¢t within. the chamber I, Thus at
no appreciable time is the valve free from a
balancing foree, the sccondary or auxiliary
ports ¢’ ¢* permitting the steam to have con- g3
tinuous access to said chamber, while the ex-
haust through said ports is permitted to com-
mence at an earlier stage than it would 1n the
abscnce of saitd ports.

Having thus deseribed my invention, I roo
claim-— Ny

1. The combination, with the steamways of
a steam-cylinder, of a main slide-valve having

a central exhaust-port and double ports near
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the . respective .ends", one of said pbrbs’ at | mea_us for impartiug a quiéker throw to said 30

each end being intended to admit steam in ad-
dition to that admitted at the ends of said

valve, a supplemental valve having a central |
chamber and antechambers between that and

1ts respective ends, and means for reciprocat-

ing said supplemental valve at a higher rate
~of speed than said main valve, substantially as

shown and deseribed.

2. A main slide-valve prbvi-déd with double
ports at or near its respective ends, in combi-

nation with a supplemental valve for opening

‘and closing said ports, means, as an eccentric

having alink-connection with the steam-chest,
for imparting a higher relative speed to said

supplemental valve, an'exhaust-cavity beneath

the latter, and separate chambers upon the re-

- port of the main valve, substantially as shown

and described.

3. The combination; with the stéa,mwa,ys of

a cylinder, of a main slide-valve arranged to

25

admit steam to said ways at its respective
ends, ports ¢’ ¢’ ¢’ ¢!, a main exhaust-port, a
supplemental valve arranged to open and close

- sald double portsat the respective ends of the

~valve, an exhaust-cavity, chambers F* F%, and |
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supplemental valve than to the main valve,
substantially as shown and described.

4. The combination, with a cylinder having -

suitable steamways, of a main slide-valve hav-

ing admission-ports near its respective ends 35

in addition to a main and auxiliary exhaust- |

_ports, a supplemental valve provided with an
exhaust-chamber and having separate cham-

bers upon the respective sides of said exhaust-

chamber, said supplemental chambers being j0

adapted to be brought coincident with said ad-

‘mission and exhaust ports, and means for re-

ciprocating said supplemental valve with each
stroke of the main valve; but with a quicker

‘movement, substantially as shown and de- 45
_ 2- | seribed. | IR | |
spective sides of said exhaust-cavity, said | -
chambers being adjusted to communicate in
turn with said double ports and the exhaust-

5. The c'ombina;ti'on'o'f the slide-valve C, hav-

1ng an exhaust-port and double ports near its

ends, with a supplemental valve, chambered
as described, and means, as the eccentric G, 50
connected by an arm-and-link connection with
the steam-chest, and pin f? for actuating said
sapplemental valve, substantially as shown °

and deseribed. o -
... DENNIS O'B. LADD.
‘Witnesses: . - |
- D. H. FLETCHER,
J. B. HALPENNY.
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