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UNITED STATES

PaTENT OFFICE.

GEORGE MARSHALL, OF FREMONT, NEBRASKA.

STEAM-ENGINE.

SPEC‘IZE‘ICATION forming part of Letters Patent No. 049,520, dated N'ovember_ 12, 1895.
Application filed July 12, 1895, Serlal No, 955,752, (Nomodel.)

To all whom it may concern:

Be it known that I, GEORGE MARSHALL, a

citizen of the United States, residing at Fre-

mont, in the county of Dodge and State of

Nebraska, haveinvented certain new and use-

ful Improvements in Steam-Engines,of which
the following is a specification.
Myinvention relates to that class of engines

in which the eccentric for operating the ad-

mission-valves is placed on the same side of
the main shaft as the crank instead of atright
angles to 1t, by which organization the crank

and the eccentric’ are made to have coinei-

dent movements, so as to arrive on their dead-
points simultaneously. |

My Patent No. 390,876, dated October 9,
1888, shows a steam-engine in which the ec-
centric-strap is connected by links and levers
with exhaust slide-valves, while sliding ad-
mission-valves are connected by links and le-
vers with a curved bar, which is operatively

- connected with the eccentric-strap in such
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‘manner as to move back and forth with it

and also have a slight vertical
movement., .

My Patent No. 504,399, dated September 5,
1393, shows a slotted link of the Porter-Allen
type on the eccentrie connected by links and
levers with rotary or oscillating exhaust-
valves, while the admission-valves, which are
rotary or oscillating, of the Corliss type, are
connected by links and levers with a block
sliding in the slot of the link and moved back
and forth with the eccenfric-strap. By the
organization shown in this patent the admis-

o1 endwise

‘sion-valves are made to operate successively

in such manner astoadmit steam at the proper
time to the proper end of the eylinder and to
quickly cut off the supply when the piston is
In the right position.

The object of my present invention is to so
improve the mechanism shown in my patents
above mentioned, and especially in my Pat-
ent No. 504,399, as to cause the admission

and exhaust of steam to be more quickly and

accurately performed. |
The eccentric and eccentrie-strap are lo-

cated as in both of my aforesaid patents, the
eccentric-strap being provided with a slotted

link of the Porter-Allen type, as in my Pat-
ent No. 504,399, which is connected with the

exhaust-valves, and also by improved mech-

anism hereinafter described with the admis-
sion-valves.

The connection between the link and the

exhaust-valves is substantially the same as

that described in my Patent No. 504,399.
The radius-rod is connected with a block mov-
ing in the slot of the link in substantially the
same manner; but the rotary or oscillating
valves of the Corliss type are operated by
mechanism of improved construction, which
will be hereinafter particularly described.

The accompanying drawings show so much
of a steam-engine embodying my improve-
ments as 18 necessary to clearly show their
construction, organization, and operation.

Figure 1 shows a side elevation of such a
steam-engine with some of the parts broken
away to more clearly show the mechanism.
KFig. 2 is a detail view in perspective of parts
of the valve-operating mechanism. Fig. 3is
a similar view with the parts in a different
position. Fig. 4 is a detail view in perspec-
tive of the sliding bloek forming part of the
valve-operating mechanism, and Fig. 5 is a
plan view of the engine.

- The eccentric A is mounted on the shaft B
with the crank-wheel C, and the eccentric-
strap D 18 formed with or secured to a slotted
Iink K of the Porter-Allen type. The trun-
nions K, of well-known construction, are piv-
oted 1n pillow-blocks and connected with the
slotted link in the usual manner. A block G
18 arranged in the slot e of the link and is
formed to slide therein. It is pivotally con-
nected with the radius-rod H, which in turn
18 connected with an upright lever I, pivoted
at 1ts lower end in bearings <. A rod J is
pivotally connected with the link E and is

‘also pivotally connected at % with a lever K,

pivoted at k', to the engine-frame. The le-

ver K 1s in turn connected between its pivots
‘with a rod L, which is connected with the
rotary exhaust-valves M, constructed, ar-

ranged, and operated in substantially the

same way as that deseribed in my Patent No.

504,399,

The conneeting-rod E'is connected with the
crank-pin ¢’ and operates in the usual man-
ner. Theradius-rod IHisconnected by means

of a link O with the lever P of the governor,
which is construeted and operated in any suit-
able manner. The connection p between the
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rod o and the lever P is adjustable to equal-
ize the point of cut-off. The uprightlever I,
to which the radius-rod is connected, 1s con-
nected also at its upper end by a rod R with
the upper end of a lever S. A rod T, also
connected to the upper end of the lever d, is
connected at its opposite end with the upper
end of alever S, similarto theleverd., These
levers S and 8" have their lower ends arranged
within housings or casings U, of any suit-
able construction, the pivots s of the levers
being, preferably, just within the top of the
casing. At its lower end each lever ) Or
S is made U- shaped and is slotted at s’
Through these slots extend the ends v of a
Shdmﬂ block V, which is adapted to move
vertically between the branches of the U-
shaped end of the lever. Kach admission-
valve W i1s provided with an arm 1, connected
by a link «’ with the upper end of a bell-crank
lever W', pivoted at w=>, within the housing
U. The lower end of each lever W’ is en-
larged and provided with a cam-surface 1’ on
1ts lower end, deepest at the center and curv-
ing toward each end.

Each of the levers S and 8’ and the bell-
crank levers W', connected with the two ad-
mission-valves, is preferably wrapped, as in-
dicated at X, with some suitable material to
muffie or deaden the noise.

At the bottom of each housing is arranged
A cam Y for med in two parts, as indicated in
Figs. 2 and 3 5, and constructed, as shown, to
engage with the arms ¢ of the blocks V, so
that as the levers operate the cams will raise
the blocks at the proper times to engage the
cams 20, and will permit them to fall by their
own weight. As the levers S and S oscillate,
the blocks will be raised by the cams Y and

will engage with the ends of the bell-crank

levers W' and will oscillate them, so as to cor-
respondingly oscillate the admission-valves.
As shown 1n the drawings, the cams at the
two ends of the cylinder are arranged on op-
posite sides of the housings, so that when one
admission-valve is being operated the other
iIsimactive. Thearrangement issuch thatthe
lever S or 8" engages with the bell-crank lever
of the admission-valve for only a short period
near the end of its vibrating stroke, giving it
a quick movement, which causes its longer
armtogive aquick and sufficiently-longmove-
ment to the oscillating admission-valve.

The valves and their operating mechanism
are so organized and eonstluet(,d as to move
ha-rmonwusly to effect the proper operation
of the engine.

I elaim as my invention—

1. The combination, substantially as here-

1inbefore set forth, of the admission valves of |

549,520

a steam engine, levers connected to the valves
and having cam surfaces at their ends, as de-
seribed, oscillating levers adapted to connect
intermittently with the cam surfaces of said
first-mentioned levers to move them posi-
tivelyin opposite directions, the eccentric and
connections between the eccentriec and the
oseﬂla,tmﬂ levers.

The Combmatlon substantiall y as here-
inbefor set forth, of the oscillatin o admission
ralves, the bell erank levers connected there-
with by pivoted links and having cam sur-
faces on their lower ends, oscillating levers
adapted to connect alternately with the bell-
crank levers of thé two admission valves to
move them positively in opposite directions,
the eccentric and connections between the
cccentrie and the oscillating levers.

3. The ecombination, substantially as here-
inbefore set forth, of the oscillating or rotary
admission valves, the bell-crank levers con-
nected therewith, the levers connected with
the eccentrie of the en gine and having slid-
g blocks adapted to 0011]10{313 with the bell-
crank levers and cams for causing the blocks
to move into engagement with the bell-crank
levers.

4. The (301111)1113‘[1011, substantially as here-
inbefore set forth, of the oscillating or rotary
admission va-hfes, the bell-crank ].evers CON-
nected therewith, oscillating levers having
sliding blocks at their lower ends adapted to
engage with the bell-crank levers, and cams
for operating said sliding blocks, the eceen-
tric, its str 1p, a slotted link (,omlected there-
with, the radius rod connected with the slotted
link, and connections between the radius rod
and the levers which operate the bhell-crank
levers.
5. The combination, substantially as here-
inbefore set forth, of the rotary or oscillating
admission valves, the bell-crank levers con-
nected therewith, the oscillatinglevers having
sliding blocks adapted toeng aﬂ'e with the bell—-
Cl‘ﬂ-]l]{ levers, cams for oper atmﬂ’ the sliding
blocks, the eccentrie, its st.mp, the slotted
link connected with the strap, the radius rod
adjustably connected with the slotted link,
the governor lever, a link adjustably con-
nected to the governor lever and pivotally
connected with the radius rod, and connce-
tions between the radius rod and the levers
which operate the bell-crank levers.

In testimony whereof I have hercunto sub-

scribed my name.
GEORGIL MARSITALIL.

Witnesses: |
WILLIAM MARSHALL,
W. II. FOWLER.
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