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7o all whom it MaYy CONCEri :

Be it known that I, GEORGE S. STRONG, a
citizen of the United Stateq and a resident of
Philadelphia, Pennwlvanm have invented
certain Improvements in Valve - Gear for
Steam-Engines, of which the following is a
c;peclhcatlon |

My invention relates to mechanism for 0per
ating the valves of that class of steam-engines
in which the steam-valves are separate from
the exhaust-valves; and the main object of my
invention, which is - fully described hereinaf-
18 to cause a quick opening and qulck.

- closmﬂ‘ of the steam-valves.

Tn the accompanying drawings, I‘]ﬂme 1,
Sheet1,isasideview,partlyinsection otmylm

opr oved valve-operating mechanism, contained
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in the present instance in a chest from which
the cover has been removed; Fig. 2, a per-
spective view of part of Fig. 1 I‘lg ‘3 a ver-
tical section on the line 1 2, Flg 1; and Fig.
4, a transverse section on ,.the line 3 4, Fig. 3.
A chest, A, for each valve is Dolted to the
main valve- chest and through a stuffing-box,

a, serewed 1n the bottom of the chest A passes

the valve- -spindle B, which is ddjﬂSt‘lbl}f Se-

cured to the lower end of a slotted rod, D,the

latter terminating atits upper end in a plston
b, adapted to a small cylinder, E, which is
screwed into or otherwise secured to the top

of the said chest A, and into which steam or

~air under pressure may be introduced. A
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rock-shaft, G, hasone bearing ina pr O]ectlon

d, of the chest A, and anothel bearing in the
removable cover A’ of the said chest, and on
this shaft, and preferably forming palt of the
same, 18 a cam, H, a portion of Wthh projects
into the ver tlcally elongated slot of the rod D.

A pivot-pin, I, has also bearings—one in the
chest and the other in the cover of the same—
and on this pin, and forming partof the same,

18 the tappet- level K, whichis, in the pr esent

instance, connected by a 1111L ‘M, to the rod

D at the piston end of the same, and which is
mainly contained in the elonwated slot of the
saidrod. The location of the 10dD which may
be termed a continuation of the Valve rod, be
tween the pivot-pin I and rock-shaft G p

mits the adoption of a cam which will act on | movement of the vah e.

the tappet -lever at a point near its pivot: pm, 50
and thus insure a quick opening of the valve,

as explained hereinafter.

~ On the shaft G is the forked arm N,. carry-

ing the pin P for receiving the end of the
rod—an’ eccentrie-rod, for mstan(,e—-——thl ough cs

the medium of which the said arm and r 001*..

shaft are vibrated. In order thatthe forked
arm N may be adjusted to different positions
cirecumferentially on the rock-shaft (x, the hub
portion of the said arm is severed, as shown 60

at y 1in Iig. 4, and a bolt, e, pdqsmﬂ' through

the said hub 1)01t110n servesto clamp the latter

tightly to the shaft, in which are a number of

arooves, f, adapted to the screw-thread of the
bolt. Alfter ioosening the nut of the bolt, the 65
latter may be used as a worm to adJUSb the
arm, which may be secured after adjustment
by t luhtenmﬂ the nut of the said bolt, such
pOI'thl]S of the thread of the latteras fit in the
grooves of the shaft rendering the arm im-
movable thereon.

In the present instance the spindle Bis sup-
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| posed to be attached to a slide or gridiron

valve devoted solely to the steam- 1301ts of a
steam-engine, there being a separate valve or 75
valves f01 the exhaust. A constant pressure
of air or steam on the piston end of the rod
D tends to depless the valve and close the

ports, the raising of the valve, ‘and consequent
opening of the pmts, being eﬁected through

the medium of the cam H and tappet- IG’VBI I
from the the rock-shaft G. It will be observed
that the lower edge of this lever is of peculiar
shape, a portion, n, ofthis edge being coneave,
and adapted to that portion p of the cam which 85
is concentric with the rock-shaft, the other poxr-
tion, m, of the lower edge of the lever, which -
pmtlon I term the “‘sw ell ’? being rounded,
The object of this can be best exphmed by
reference to the dotted lines in Tig. 1. Sup-
posing the full vibration ofthe cam £0 be that in-
dicated by thelines 2 to 3, it will be seen that

QO

during the movement of the camiromthe line 1

to the line 2 there will be a 1ift of the valve-rod

to the extent indicated by the distance between Q5 -

the centers of the two dotted circles shown in
| Fig. 1, and this is the extent of the desired
WWhile the cam is.
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moving from the line 1 to the line o and bacx
acain, however, there will be no movement

of the tappet-lever, and the valve will remain

closed. This quick movement of the valve
is effected partly by causing the cam to act on
the pivot-lever at a point near the pivot and
between the pivot-pin I and link-pin /i, and
partly by the swell m on the under side of the
said cam -lever. An approximately quick
movement may be brought about without the
swell, but the latter is in all cases preferred.
-35? malking the portion » of thie under edge
of the pivot-_lwer concave an extended sur-
face is presented to bear on the portion p of

‘the ecam, and hence there will be but little

wear at these points. There 1s another ad-
vantage of the peculiar shape of the under
edge of the tappet-lever in respect to that of
the cam, and thisi1s the rolling action of the
cam flgmust the lever, which 1s Tike the action
of the well pr oportmned tooth of oue cog-wheel
against that of another wheel, in which there
is comparatively little rubbing of one tooth
acainst another, and consequently but little
friction.

When a double-beat or balanced valve ar-
ranged to {all by its own weight is used, no
%nnll c¢ylinder and piston will be required, ‘md

the tappet-lever will be free from contact wzlth i

the cam when the valve 1s on itsseat. Inthis
case the rod b may be guided 1 any suitable
manner.

In carrying out the main feature of my in-

vention 1t 1s not essential that the precise con-
struction of the parts shown should be ad-

used in place of the slotted rod, 1n which case
thetappet-leverand cam, as well as the link M,
will be one side of the rod; but the construc-
tion shown of the several parts 1s preferred,
for reasons which will be readily understood
by expert mechanics. A spring may be used

in place of the small cylinder and piston.
Any appropriate frame may be substituted for
the chest A, but the latter has the advantage
of protecting the operating parts from dust

A plain rod, D, for instance, may be

1

| fitted to the said shaft,” and a bolt,

and dirt, fmd if cdesired, the chest may be

hlled A\ 11]1 oil or other ]ubu—

filled or ne’u] _}
cant.

I claim as my invention—

1. Valve-operating mechanism in which the
following clements are combined, namely:
first, a valve-spindle and means for moving
the same in one direction; second, a pivoted
tappet-lever connected to thesaid spindle; and,
third, a vibrated cam, the parts bearing the
relation described to each other, so that the
cam during part of its movement shall act on
the tappet- level at a point between the pivot
of the latter and the center of the rod D, sub-
stantially as deseribed.

2. The combination of the valve-spindle,
the cam, and the tappet-lever K, connected to

the valve-spindle, and having on -one edge a -

swell, m, merging into the concave portion.n,
substantially as specified.

. The combination of the rock-shaft G, the
slotted rod D, tappet-lever KX, connected to the
said rod, and the cam H on the said shaft, sub-
stantially as deseribed..

4, The combination of the spindle B, tap-
pet-lever K, and cam H with the chest A, 1n-
closing the sawd 1)%1‘[5, substantially as set
fmlh

The combination of the spindle B and
plst(m b, tappet-lever and cam with the chest
or frame A, and cylinder E, adapted to the

| said parts, substmtmlly as speecified.

6. The combim-tion of the rock-shaft G,
having grooves f, alever having a severedhub
, the
thread of which isadapted to the g mow}s zmd
which serves to clamp the said hub to the
shaft, all substantially as set forth. |

In testimony whereof 1 have signed myname
to this specification 1n the presenceof two sub-
scribing witnesses.

GLO. 5. STRONG.

Witnesses: |
JOHN M. CLAYTON,
HARRY SAMITII.
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