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PATENT OFFICE.

ERASMUS D. LEAVITT, JR., OF CAMBRIDGEPORT, MASSACHUSETTS.

VALVE-GEAR.

SPECIPICATION forming part of Letters Patent No, 380,328, dated April 3, 1888.

Application filed October 10, 1887, Serial No. 251,804,

To all whony it may concerm:

Be it known that I, ErasyMus D, LEAVITT,
Jr., of Cambridgeport, in the county of Middle-
sex and State of Massachusetts, haveinvented
certain new and useful Improvementsin Valve-
Gears for Steam-Engines, of which the follow-
ing, taken in connection with the accompany-
ing drawings, Is a specification.

My invention relates to valve-gears for op-
erating the steam-valves for admitting steam
to and cutting it off from the cylinders of that
class of vertieal steam-engines which have two
independent steam-valves and two independ-
ent exhaust-valves; and it consists in certain
novel features of construction, arrangement,
and combination of parts, which will be readily
understood by reference to the description of
the drawings and to the claims to be herein-
after given. :

Figure 1 of the drawings is a side elevation
of so much of a steam-engine with my im-
proved inlet and cut-off valve gear applied
thereto as is necessary to illustrate my inven-
tion. Tig. 2 is a front elevation of the inlef
and cut-off valve gear with a portion of the
frame for supporting the exhaust-valve gear,
the cylinder being omitted. Fig. 3 is a
vertical section on line 1 1 on Fig. 2. Fig.
4 is a partial vertical section on line 2 2 on
Fig. 2. TFig. 5 is a horizontal section on
line 3 3 on Figs. 1 and 3, and showing the
inlet and cut-off cams, a portion of their shaft,
and the upper levers and trucks acted upon by
said cams in plan. - Fig. 6 is 2 horizontal sec-
tion on line 4 4 on Figs. 1 and 3, and showing
the lower levers and trucks acted upon by the
inlet and cut-off cams in plan. Fig. 7isa ver-
tical section on line 5 5 on Fig. 2, and show-
ing the rocker-lever carried by the upper in-
termediate eross-head and portions of the con-
necting-links in elevation. Fig. 8isa plan of
the upper intermediate cross-head, its bear-
ing, and the rocker-lever carried thereby, the

_upper link connected to said cross-head being

cut in section. TFig. 9 is a sectional elevation
of the intermediate cross-head. TFig. 10 is an
elevation of one of the yoke-frames connect-
ing the truck-journals of the upper and lower
cam-operated levers. Fig. 11 is & longitudi-
nal seetion of the cut-off cains, the sleeve con-
nected therewith, and the inlet-cam, and show-
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ing the cam-shaft and the key to work in its
spiral groove in elevation. Fig. 12isa trauns-
verse section through the cam-shaft online6 6
on Fig. 11, and showing the cub-off cams in ele-
vation; and Fig. 18 is a transverse section on
line 7 7 ou Fig. 11, and showing the cuat-off
shipper-collar ring in elevation. TFigs. 7 to
13, both inclusive, are drawn to an enlarged
scale.

In the drawings, A is the steam-cylinder,
and A’ and A? are respectively the upper and
lower inlet-valve ehests.

B and B’ arestands or brackets bolted firmly
to the upper and lower valve-chests, A’ and
A? and serve the double purpose of gnides for
the eross-heads B* and B* and covers for said
valve-chests. The outer ends of the valve-
stems C and C are firmly secured in said cross-
heads B* and B, respectively.

Cis a bracket pivoted to the outer end of the
stand B', and having firmly bolted thereto the
two standards ¢' and C?, the upper ends of
which are in turn connected to the oufer end
of the stand B by the link (¥, connected to each
of said parts by a pivotal connection, for the
purpose of providing for unequal expansion
between the standards C’ and C* and the cyl-
inder A. ThestandardsC and G’ have formed
at their upper ends the bearings C* and G,
respectively, in which is mounted the rocker-
shaft D, provided with the lever-arms D’ and
D? formed in one piece therewith, said arm
D® having pivoted thereto one end of the
link D% the opposite end of which is piv-
oted to the cross-head B:. The bracket C has
formed thereon two bearings, E, which bave
mounted therein the rocker-shaft B, also pro-
vided with two short arms, I and E°, to the
latter of which is pivoted the link Ef, the op-
posite end of which is pivoted to the cross-
head B’

F is a cam-shaft mounted in a bearing, I,
on the standard C* and a similar bearing on
one of the standards of the exhaust-valve-gear
frame, and has a rotary motion imparted
thereto in any suitable and well-known man-
ner. The shaft I has firmly secured thereon
the inlet-cam @G, and also has adjustably fitted
thereon the sleeve G, carrying the two cut-off
cams G* and G* as shown in Figs. 4, 11, and
12. The standards ¢/ and C* are connected to-

‘n
w

60

65

70

75

8o

85

9o

95

100



2 _ 380,328

gether by the shafts G* and G*, secured therein
in fixed positions by set-screws, as shown, or
otherwise.

Upon the shaft G* is mounted so as to be
movable about the axis thereof the lever G°,
having mounted upon a fixed pin, @, set in its
free end, the anti-friction roll o/, which rests
upon and is acted upon by the inlet cam G.

" (See Fig. 5.) The shaft G* also has mounted
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in like manner thereon the lever G7, of greater
length than the lever G, and having mounted
upon the fixed pin b the anti-friction roll ¥,
which rests upon the cam G? and said lever
has pivoted to its free or movable end the rod
b{, which extends both above and below said
pivotal connection, and is pivoted at its lower
end to the rocker-lever H and at its upper end
to the shorter rod, »*, the upper end of which
isin turn pivoted to one end of therocker-lever
1, said levers H and H’ being mounted af the
centers of their lengths upon the fulerum-pins
¢ ¢, set in the cross-heads H? and H?, respect-
ively, which cross-heads are fitted to slide ver-
tically in guideways H* and H?®, respectively,
and are connected, respectively, by the rods d*
and @ to the arms E* and D’ of the rocker-
shafts B and D.

The shaft G® has mounted thereon so as to
be movable about the same the short lever G°
and the longer lever, G?, the former carrying
the anti-friction roll d, which bears against the
under side of the cam G2, and the latter car-
rying the: anti-friction roll d, which bears
against the under side of the cam G, as-shown
in Figs. 3, 4, and 6 and in dotted lines in Fig.
11. The free end of.the long lever G® has piv-
oted thereto the rod ¢, which extends above
and below said pivotal connection, and is piv-
oted at its upper end to the roeker-lever H’
and at its lower end to the shorter rod, ¢, the
lower end of which is pivoted to the rocker-
lever H, as shown in Fig. 3. The pins upon
which the anti-friction rolls a’ and d revolve

project through their levers, and are conneected.

by a yoke composed of the bars J and J’ and
the rods J°. (See Figs. 2, 5, 6, and 10.) The

pins upon which the anti-friction rolls »’ and:

d revolve are in like manner connected to-
gether by a yoke such as just above described.
G? and G* are the cut-off cams, and they are
rendered automatically adjustable about their
axes of motion by the traverse of the key K
in the longitudinal slot f in the sleeve G’ and
the spiral groove g, formed in the ghaft F,
which traverse is effected by the governor (not
shown) acting through the medinm of the el-
bow-lever I, yoke M, and grooved collar or
hub N, all constructed and operating substan-
tially as described in the Letters Patent No.
229,240, granted to me July 16, 1872,

O is one of the standards of the frame for
supporting the exhaust-valve gear, which is
not shown, as it forms no part of my present
invention. .

By the use of the system of levers, rods,
yokes, and cams shown and described I am
enabled to regulate the engine to cut off steam

at any point in the stroke from zero to the
end.of the stroke, which is a great advantage
in many cases. The valves to which this valve-
gear is applied, and which are not shown in
the drawings, are substantially the same as
those deseribed in the above-mentioned prior
patent, and need not be further described
here.

It will be seen that the rod ¢ ¢, which con-
nects the rear ends of the rocker-levers H and
H', is also connected to the lever G, which is
acted upon by the inlet-cam G, and the rod 3’
%°, which connects the front or outer ends of
said rocker-levers H and H’, is also connected
to the lever GY, which is acted upon by the
cut-off cam G%, and that if the cams are set as
shown in the drawings the fulerums of the
rocker-levers H and H’ will be moved verti-
cally a distance equal to the throw of the cam,
thereby causing.the rocker-shafts D and K’ to
be moved about their axes in the direction in-
dicated by the arrows shown in Fig. 1 a.given
and equal distance; but as the arm of the
rocker-shaft B’ to which the link or connect-
ing-rod E* is pivoted moves toward the dead-
point in its vibration at the same time that
the arm of the rocker-shaft D to which the
link or connecting-rod D?®is pivoted is mov-
ing away from the dead-point in its vibration,
it follows that when the lower valve is being
moved the slowest the upper valve is being
moved.the fastest, and vice versa, both valves
moving with a constantly-varying speed.dur-
ing the time of opening and closing. If the
cut-off cam is set by the shipper-collar to close
the valve at its earliest point, no steam will be
admitted to the eylinder, because the motion
of the cut-off cam will precede that of the in-
let-cam. As the shipper-collar is drawn back
by the governor, the motion of the inlet-cam
will take preecedence and admit steam to the
eylinder, which will be cut off sooner or later,
according to the position of the cut-off cam on
the shaft, as determined by the shipper-collar.

‘What I claim as new, and desire to secure
by Letters Patent of the United States, is—

1. Ina steam-engine provided with an inde-
pendent inlet-valve at each end of the cylin-
der, the combination, with the valve-stems
and guiding cross-heads, of a cam-shaff hav-
ing mounted thereon an inlet-cam and.two cut-
off cams, means, substantially as set forth, for

adjusting said cut-off ecams about the axis of

gaid shaft, a pairof levers mounted upon fixed
fulerums upon opposite sides of said eam-
shaft, one above and to the rear of and the
other below and in front of said shaft, and
each carrying an anti-friction roll, which bears
against and is acted upon by the inlet-cam, a
rod connecting the free end of one of said le-
vers with the rear ends of two rocking le-
vers mounted upon movable fulcrums, one

above and one below said cam-shaft, a second

and similar pair of levers, each provided with
an anti-friction roll, one arranged above and
to be acted upon by one of the cut-off cams
and the other arranged below and to be acted
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upon by the other cut-off eam, a rod conneet-
ing the free end of one of said levers with the
front ends of the above-mentioned rocker-le-
vers, & yoke connecting each pair of roll-car-
rying levers together, and mechanism, sabstan-
tially as sef forth, for connecting the movable
folerums of said rocker-levers with the valve-
stem ecross-head.

2. The combination, with the valve-stems
of the two inlet-valves, of two rocker-levers
mounted upon movable eross-heads, connected
one to each of said valve-stems, rods connect-
ing each end of one of said rocking levers with
the corresponding end of the other rocker-le-
ver, a cam-shaff, an inlet-cam fixed upon said
shaft, a pair of roll-carrying levers, arranged
one above and one below said inlet-cam, the
movable end of one of said levers being piv-
oted to the rod which connects the rear ends
of the rocker-levers, a yoke connecting the
roll-carrying pins of said levers together, a
pair of cut-off eams mounted on said shaft,
means, substantially as described, for adjust-
ing said cut-off cams circumferentially of said

shaft, and a pair of roll-carrying levers, ar-’

ranged one above and one below said cut-off
cams, the roll carried by one lever being ar-
ranged to be acted upon by one of said cams
and the roll carried by the other lever being
arranged to be acted upon by the other cam,
and the movable end of one of said levers be-
ing pivoted to the rod connecting the front

. ends of the rocker-levers, and a yoke connect-

]

ing the roll-carrying pins of said last-men-
tioned levers, substantially as deseribed.

3. The combination of the shaft F, the cams
G, (% and G* the roll-carrying levers G% G,
G, and G, the rocker-levers H and H, the
jointed rods 3* b* and e ¢/, connecting the le-
vers G' and G° with the rocker-levers H and
H/, the cross-heads H* and H° mounted in
guideways H* and H’ and mechanism, sub-
stantially as described, for automatically mov-
ing the cams G* and G about the axis of the
shaft F, whereby said cross-heads may bave
imparted thereto a variable reciprocation as a
means of imparting a similar variable motion
to the valve-stem connected therewith.

4. In combination with the cylinder of a
steam-engine having independent valves atb
each end thereof, the stands B and B, firmly
secured to the valve-chests of said cylinder,
the valve-gear-supporting frame C ¢’ C, piv-
oted at one end to one of the stands BB, and
the link C*, connecting the other end of said
frame to the other stand B B’, whereby pro-
vision is made for unequal expansions, sub-
stantially as described.

In testimony whereof I have signed my name
to thisspecification, in the presence of two sub-
sceribing witnesses, on this 24th day of Septem-
ber, A. D. 1887.

ERASMUS D. LEAVITT, Jr.

‘Witnesses:

N. C. LOMBARD,
WALTER E. LOMBARD.
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