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UNITED STATES

PaTENT OFFICE.

FRANK L. SMITH, OF HOLTON, MICHIGAN, ASSIGNOR OF ONE-HALF TO
, WILLIAM 8. CLARK, OF SAME PLACE. o

VALVE FOR STEAM-ENGINES.

SPECIFICATION forming part of Letters Patent o, 382,564,dated May 8, 1888,
Application filed September 12, 1887, Serial I‘To: 249,479, (No model.) V

To all whom it may concerm: .

Beit known that I, FRANK 1. SMITH, a citi-
zen of the United States, residing at Holton, in
the jcounty of Muskegon and State of Michi-

5 gan, have invented certain new and useful Im-
provementsin Valves for Steam-Engines; and I
do declare the following to bea full, clear, and
exact description of the invention, such as will
enable others skilled in'the art to which it ap-

to pertains to make and use the same, reference
being had to the accompanying drawings, and

to the letters and figures of reference marked
Ehereon, which form a part of this specifica-

ion. »

15 This invention relates to the construction
and operation of valves for steam-engines, the
object being to produce a valve by which the
steam can be cut off at any desired point while
the engine is in motion, and at the same time

20 give a quick release to the exhaust-steam,and,
further, to construet the valve and valve-gear

in such a manner that the engine may be

. readily reversed, although but a single eccen-
tric is used. To accomplish these objects I
25 employ two slide-valves, one outside the
other, the outer one serving to open and close
the_induction or steam ports and the inner
one serving the same purpose with relation to
the exhaust-ports. By means of the difference

30 in length of the toothed arms, which form the
connection between these valves and the rock-
shaft which operates them, the travel of the
inner or exhaust valve is greatly increased
over that of the outer valve, which admits

35 live steam to the cylinder. This increase of
travel in said exhaust-valve causes it to re-
lease the steam quickly, thus allowing.a free
exhaust, no matter at what point the engine
may be cutting off. . To give motion to the
40 rock-shaft which operates these valves, an or-
dinary eccentric is’ placed upon the engine-
shaft, a rod from which connects with the
lower end of a roecker-arm and guide-box car-
rying a sliding cross-head, which cross-head
45 is connected by a rod with the rock-shaft that
operates the valves. A suitable lever con-
nected with the cross-head allows it to be
moved to any desired point on the guide-bat.
‘When it is af the axis or center of motion of

the "guide-bar, the valve would cover both 50 -
ports, and of coutse no steam could enter the .

‘eylinder, so the engine must come to a stand-

still; but when the cross-head is raised upon
the guide-bar above such axis the engine will
revolve its shaft in one direction, and when 53
it is dropped to a corresponding point below
the same, said shaft will be revolved in the
opposite direction, thus forming a novel and -
convenient valve-gear, by means of which the
steam is used economically and the reversal 6o
of the engine’s movement readily accom-
plished. . The valve is mote easily balanced
than the ordinary D -valve. By releasing
steam quicker there is greater pressure.on the
under side of the exhaust-valve, causing less 5

friction on the face of steam-chest that istrav-

eled by exhaust-valve. The upper valve,hav-
ing less travel or less surface to cover to ad-

‘mit steam to cylinder, would have less fric:

tion than the D-valve now in use.

In the accompanying drawings, in which
similar letters of reference indicate like parts
in the different figures, Figure 1 is a side ele-
vation of an engine provided with my im-
proved valves and valve-gear. Fig. 2 is a 73
longitudinal section through the steam chest
and cylinder on the line y y of Fig. 3. Fig.3
is a transverse vertical section through the
steam chest and cylinder on the line & «, Fig.

2. Fig. 4 is a side elevation of the reversing- 8o - .

gear upon an enlarged scale, " Fig. 5is a simi-
lar view with the cross-head in a different po-
sition. Fig. 6 is a detail view showing one
side of the cross-head and the devicesby which -

it is raised and lowered on the curved guide- 85
bar. Fig. 7is a horizontal section of the cross-

‘head on line w w of Fig. 6.

In the several figures, A represents the en-
gine-bed; B, the shaft, and C the steam-cyl-
inder. These parts are all of the ordinary go
construction, and require no special deserip-
tion, * Secured upon the valve-seat on top of
the eylinder by bolts is the steam-chest Dj;or,
if desired, this chest may be cast integral with .
the cylinder, an opening being left at one or g5 -
both sides for the insertion and adjustment of
the valves, as shown in the drawings, where
D js the steam-chest, and D’ D” the covers
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* the valve-operating rod E engages.
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bolted to its sides and to the cylinder. Trav-
ersing this steam-chest transversely is a rock-
shaft, b, which passes out at one side of the
same through a stuffing-box, %', and is pro-
v1dgd ab its outer end with a downwardly-
projecting arm, ¢, carrying a pin with which
Upon
this rock-shaft b, within the steam-chest, are
secured the toothed piniouns or segments d and
d'._ The first of these segments, d, engages
with the teeth ¢ upon the top of the valve F,
and communicates motion to the same for the
purpose of opening and closing the steam-
ports ¢ ¢ of the cylinder, thus admitting steam
to its opposite ends alternately, as desired.
This valve is in shape similar to the ordinary
Dslide-valve, with theexhaust-opening greatly
enlarged, so as to admit within it the valve I,
which performs the funetions of alternately
opening and closing the exhaust-ports o &'
This valve is provided with a toothed rack, ¢/,
with which engages the toothed segment @’ of
the rock-shaft b. It will be seen that the seg-
ment d' is much longer or its teeth at a greater
distance from the axis of the rock-shaft than
the teeth of the pinion or segment d, and as
they are both firmly secured to the rock-shaft
it follows that as the latter oscillates it gives
to the valve F' a longitudinal movement three
times as great as that of the valve ¥, thus, as
hereinbefore stated, allowing a perfectly free
exit for the exhaust-steam from the cylinder
through the ports ¢ @ and the port «”, which
last is open to the cavity of the valve F’ at
all times.

The pinions or segments that operate these
valvesaremadeadjustableuponthe rock-shaft,
so that all wear of either valve or segment may
be taken up and the movements of the parts
upon each other made positive, thus prevent-
ing lost motion and consequent rattling or
other noises resulting therefrom.

In order to impart the desired movements
to these valves, the rod E connects with a pin,

45 J, secured to the sliding cross-head G, which
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cross-head has a vertical movement upon the
curved guide-bar H. This bar oscillates upon
a journal, J, attached to it at a point near the
middle of its length, said journal being sup-
ported in the bracket I, secured to the engine-
bed. Forming a part of the guide-bar is an
extension, H’, which carries the pin g, to
which one end of the eccentric-rod K is con-
nected, its opposite end forming a strap which
encircles the eccentric L, secured upon the
engine-shaft. The rotation of this shaft will
impart a swinging movement to the guide-bar
H through the agency of the eccentric and
rod connecting said shaft and guide-bar, and
this movement of the bar will be communi-
cated to the valves through the valve-rod E,
such motion being in proportion to the dis-
tance of the pin f from the axis upon which
the guide-bar oscillates.

As it is desirable to change the position of
the pin f from a point above or below the axig

-
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of the guide bar to a similar point in the op-
posite end of ‘said bar, for the purpose of re-
versing the direction of revolution of the en-
gine, as well as changing its position on the
same arm, in order to give a greater or less
throw to the valves, for the purpose of chang-
ing the supply of steam in the eylinder, it be-
comes necessary to provide means for accom-
plishing this result. I attain this object by
forming a transverse slot or recess, m, in the

70,

75

cross-head G, and placing on the journal O of ‘

said cross-head cranks P, the pins of which
are connected with blocks # n, sliding in the
slot m of the cross-head. These blocks are
connected by the rods 8 with thelever R, piv-
oted at % to theshort arm T’ of the hand-lever
T. An arc-shaped bar provided with suitable
notches for the retention of the lever T inany
desired position may be placed at a conven-
ient point, and will hold said lever, and con-
sequently the cross-head, at any point desired
on the bar H. Itis evident that any move-
ment of this lever will act upon the cross-head
and its connections, causing said cross-head to
be raised or lowered upon the guide-bar as
the lever is elevated or depressed.

The curved oscillating guide-bar having the
form of a cirecular segment, its radius equal to
the length of the valve-rod, does not change
the position of the valve when the cross-head
is moved up or down upon it, and therefore
cannot affect a change in the lead of the valves,

8o
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as it would if said bar were straight or formed -

upon any other curve. The two cranks at-
tached to the sliding blocks in the cross-head
take up the vertical movement that would
otherwise be imparted to said cross-head by
the swinging of the guide-bar, thus allowing
the pin f, to which the valve-rod is attached,
to move in a straight line. '

Having thus described myinvention, I claim
as new and desire to secure by Letters Patent
the following:

1. As an improvemenf in steam -engine
valves, an outer valve agting as a steam-in-
duction valve, in combination with the inner
valve acting as an exhaust-valve, both valves
having a simultaneous independent and posi-
tive motion in the same direction, in combi-
nation with the steam-cylinder having sepa-
rate induction and exhaust ports opening into
the steam-passage, and each port covered by
its own valve, substantially as shown and de-
scribed.

2. As an improvement in steam - engine
valves, the combination of the inner and outer
valves, each having toothed racks, with the
rock-shaft traversing the steam-chest above
thevalves and connected therewith by toothed
segments engaging the toothed racks of the
valves and adapted to give a greater move-
ment to the exhaust than thesteam valve, sub-
stantially as specified.

3. As an improvement in steam-engines, the
cylinder provided with separate steam and
exhaust ports, a sliding steam-valve and a
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i sliding exhaust - \falve inclosed within the | Intestimony whereof Laffix my signature in
' steam-valve, and the rock-shaft for moving | presence of two witnesses.

[ said valves, in combination with the valve- :

! rod, adjustable cross-head, oscillating: guide- : FRANK L. SMITH.
; 5 bar, eccentric-rod, and eccentrie, all operat--| Witnesses: o

) ing conjointly to reciprocate the valves, as set " DAviD D. ERWIN,

_ : S ' ~R. A, FLEMING. .

forth.
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