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UNITED STATES

PATENT OFFICE.

JOHN F. ALLEN, OF NEW YORK, N. Y.

IMPROVED VALVE-GEAR FOR STEAM-ENGINES.

Specification forming part of Letters Patent No. 35,07 ¥, dated April 29, 1862,

To all whom ©t may concern:

Be it known that 1, JoEN T. ALLEN,of New
York, in the county and State of New York,
have invented anew and useful Improvement
in the Valve-Gear of Steam-Engines; and I
do hereby declare that the followingis a full,
clear, and exact description thereof, reference
being had to the accompanying drawings,
malking part of this specification, and to the
letters of reference marked thereon.

My invention relates to a device for giving
proper movements to the valves which govern
the admission and release of steam to and
from the cylinders of steam-engines.

In steam-engines, especially in those hav-
ing rapid motion, it is desirable to employ a
variable cut-off gear which shail open and
close the valve with positive movements, and
in view of this consideration the well-known
“Stephenson” or “IHowe” link -motion, act-
nating a lap slide-valve, is extensively used,
especially in locomotive - engines, the said
valve deriving its movements from the vi-
Dbratory or rocking lever, termed “the link,”
which is actuated by two eccentrics and re-
ceives from them a complex motion which
adapts its different parts, aspoints of connec-
tion, to communicate those movements to the
valve, which respectively effect the cut-off at
different points of the piston’s stroke.

It is the object of my invention to furnish

" a substitute for the above-specified link-mo-

tion, which will produce inthe valve or valves
with which it is connected movements simi-
lar to those derived from the said link-mo-
tion,and which shall at the same time possess
greater simplicity and also certain facilities
of application by reason of its compactness;
and to this end my said invention consists in
the combination of the hereinafter-described
vibratory or rocking valve-driving lever q, or
its equivalent, with a single eccentric when
these are so arranged. that the horizontal and
perpendicular “throws” of the eccentric com-
bined produce in the lever aforesaid move-
ments possessing the characteristics of the
movements of that part of the well-known
Stephenson link - motion, which is termed
“the link,” substantially in the manner here-
inatter set forth.

To enable others skilled in the art to make

;use of my invention, I will proceed to a de-

seription thereof.

Intheaccompanying drawings I have shown
only those parts of a steam-engine which a
description of my invention requires, in
which—

Figure 1 represents a side elevation of my
invention as applied to a steam-engine and
actuating a lap slide-valve, and Fig. 2 shows
a plan view of the same.

Similar letters of reference denote the same
parts in both the figures,in which—

« is a curved vibratory or rocking lever
which is pivoted centrally, by the fulerum-
pin b, to the upper end of a sustaining-rod, ¢,
which is hinged at its lower end to a fixed
pin, d.  Thecurved lever ¢ is attached by the
bolts ¢ and f to the strap g of an eccentrie, 7,
which eccentric is secured to the main shaft
¢ of the engine, of which % is the main crank.

The rocking lever g is slotted or mortised
througn nearly from end to end and carries a
sliding block, 7, which may be moved to and
held in any part of the lever. From this
block m the movement of the lap slide-valve
n is derived through the rod o, arm p, rock-
shaft ¢, arm », and rod s.

The curvature of the slot in the lever «,in
which the block m is held, is circular; de-
scribed from the end of the arm 7 as a center,
with the rod s for a radius, when the parts
are in such positions that the centers of the
eccentric I, the fulerum-pin b, and the shaft
¢ all lie in the same plane. This coincidence
will occur twice in each revolution of the
shaft. There will, therefore, be two points
in each revolution when the lever ¢ will be
in such a position that the block m may be
moved from end to end of the said lever with-
out alfering the position of the valve 72; but
the position of the valve at one of these points
will be advanced from its position at the other
by the amount of the eccentri¢’s throw. The
eccentric h is so set relatively to the engine’s
crank that these said points will coincide or
nearly coincide with the commencement of
each stroke of the piston, and the lap of the
valve n is made such that at one of the said
points the valve is abouf-commencing to ad-
it steam to the rear end of the cylinder,
while at the other it is about commencing to
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admit steam to the front end of the cylinder.
The lever a, by reason of its rigid connection
with the strap of the eccentric h, receives a
rocking or tipping motion around the fulerum-
pin b from the perpendicular throw of the ec-
centric i, while at the same time the fulerum-
pin b, carrying the lever a, receives a recip-
rocatory horizontal motion from the horizon-
tal throw of the same said eccentric i, where-
by the parts of the lever ¢ receive such move-
ments that while if the block m occupies the
central part of the lever (corresponding with
the center of the fulcrum-pin 0) it moves the
valve n only the amount of its lap, and thus

admits no steam to the eylinder, yeot if the

said block m be held in any other part of the
lever a the valve n will be mnoved farther, on
account of the tipping motion of the lever, so
that the valve will open, and the portion of
the piston’s strole during which the valve n
will remain open will increase in proportion
as the block m occupies parts of the lever o
more remote from the fulerum-pin b. The
movements of the valve derived from the
lower half of the lever ¢ will cause the en-
gine torun in an opposite direction from those
derived from its upper half.

I prefer to set thie eccentric with the erank,
as shown in the drawings, rather than oppo-
site to it, (although with the kind of valve
represented this necessitates the employment
of a rock-shaft and arms to reverse the move-
ment of the valve,) because by this arrange-
ment a more equal cut-off at the different ends
of the eylinder will be produced. On the same
account I preferto have the distance between
the centers of the eccentric and the fulerum-
pin b bear nearly the same proportion to the
throw of the eccentric that the connecting-rod
of the engine bears to the stroke.

If it be desired to run the engine in one di-
rection only, the upper or lower half of the le-
ver @ (as the case may permit) can be dispensed
with; and for an engine in which the point
of cut-off may be fixed the end of the rod s
may be hinged to a pin fixed in any part of
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the lever a, which will effect the cut-off at the
proper point, in which casc the lever will be
made solid. .

The described complex movements of the

‘alve-driving lever ¢, attained from the sin-

gle eccentric /i, are similar to the movements
of the rocking lever termed “the link” in the
Stephenson link-motion, and the application
of my invention as a simpler and more com-
pact substitute for the link-motion aforesaid
is practicable, whatever may be the kind of
valve or valves with which the said link-mo-
tionis connnected. I have, however, particu-
larly contemplated the employment of my
herein-deseribed invention as a substitute for
the Stephenson link-motion in an applica-
tion of the said link-motion which is the sub-
ject of an application for Letters Patent of
the United States, filed simultaneously with
this present and entitled “an improvement
in the application of the link-motion to steam-
engines.”

Having thus deseribed a mode of success-
fully puiting my invention into practice, T
disclaim as new a valve-driving lever which
is actuated by a single eccentric when the
said lever does not receive from the eccentric
substantially the complex movements of the
hereinabove-described lever ¢, but

What T claim as my invention, and desire
to secure by Letters Patent, is—

The combination of the valve-driving lever
aand asingle eccentric, or of their respective
equivalents, when, substantially in the man-
ner hereinbefore described, the said lever re-
ceives from the single eccentric movements
which are similar to the movements of the
link in the Stephenson link-motion, adapting
the device as a substitute for the link-motion
aforesaid, as hereinbefore set forth.

In testimony whereof I have hereunto set
my hand this 4th day of April, 1861.

JOIIN F. ALLEN.

In presence of—

HORACE ANDREWS,
C. B. RICHARDS.
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