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UNITED STATES PATENT OFFICE.

WILILIAM H. MORRISON,

OI‘ IYDIA\APOLIS I‘\TDL‘LVA

FEQUALIZING APPARATUS FOR ENGINES WHICH USE STEAM EXPANSIV ELY

Specification of Letters Patent Ne

9 -’-186 dated December <1, 185H2.

To all whom it may concern:

Be it known that I, Wwm. Hexry Mogr-
risoN, of Indian: 1130115 in the county of
Marion and State of IIldl‘LIl"L have made a

new and useful Pneumatic Appwmtus for

Kqualizing the Action of Steam when Used
Expansively; and I do hereby declare the

following to be a full, clear, end exact de-

scription of the seme,, reference being had
to the annexed drawings, mwkmg p‘ut of
this specification.

The object of my improvement is to equal-
1ze the action of steam when used expan-
sively in a reciprocating engine; so that
during the first part of the stroke of the pis-

ton, when the full power of the steam 1s ad-

mitted to the cylinder, a power shall be
accumulated to be returned to the engine
when the power of the steam 18 lessened by
expansion, and the peculiar applicability of
my device to such, is derived from 1its ca-
pacity of being modlﬁed to suit the intend-
ed period of cut o 1, or other circumstances
of the engine. This result is accomplished
by the use (one on each side of the center of

motion) of two equalizing cylinders, which .

by being placed a greater or less distance
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‘1811]51(‘161 cause the most rapid accumulation
of equehzmg force to take place, earlier or
later in the stroke, in accordance with the
period of cut off, &c.; so that when the
steam is under the o'l*eatest headway, the

most rapid accumulation of equalizing force

can be taking place.

In the drawing annexed (@) 1s a portion
of the piston rod “of the steam cylinder or of
a rod suitably connected therewith; (b) is
an arm having a fixed center of vibration at
(¢) and ]omted at (d) to therod (a); (e, f,)
are two arms also jointed at (d) and with
the arm (0) forming toggles, which respec-
tively work the blocks (¢, h,) 1n the shdes
(7, 7, 7, 7) ; to these blocks are attached pis-
ton rods (k [,) and-the pistons (m, n,)
working in eir-tight cylinders (o, p,), these
cylinders being open at the top so as to al-
low the atmosphere free access to the upper
sides of the pistons.

The range of the center (<) at the end of
piston rod (@) is shown by the dotted line
(1, 2, 3, 4, 5, 6,) and the chord of the arc
described 1s the length of the stroke. It will
be perceived that on the stroke of the steam
cylinder piston, the pistons (m, n,) are de-

the toggle (0, e,)

ng
are rising.

pl"essed in the air- tlght cylinder (o, p,) un-
til the point (8) is reached; from this point
to the point (4) the piston (m) ascends, the
piston (#2) still descending; thence to the
end of the stroke (6) both pistons are as-
cending. The cylinders being full of ailr, or
of any other elastic flud, compressed or
otherwise, at the commencement of the
stroke, the air in them is diminished in vol-
ume by the descent of the pistons until a
point 1s reached, seen in the drawing in
dotted line (C), that i1s until the arms of
are 1n line; passing this,
at the point (4) dotted line (D) the piston
(7) h‘IS attained 1its lowest depression; each
piston after passing its respective point of
lowest depression, by the elasticity of the air
or other elastic fluid contained in its cylin-
der,
mainder of the stroke.

In the drawing the cylinders are shown so
placed relatively to the other parts that the
pistons 1in both cylinders descend during the
first five-twelfths of the stroke; one (m)
rises and one (n) descends during a further
sixth of the stroke, and during the remain-
ive-tweliths of the stroke both pistons
The central lines of the air-
tight cylinders are shown placed immedi-
ately under the points of one-third and two-
thirds stroke of the piston (the said points
marked respectively 2 and 5 1n the draw-
ing), and should 1t be wished that the pis-
tons should reach their greatest depression
at one-third and two-thirds stroke respec-
tively, the distance between their cylinders
(0, p,) must be increased until the points of
attachment of the arms (e, f,) on the blocks
(¢, h,) are on a line respectively with (2)

and (5) and the center (¢) when the arm

(6) 1s brought into the same straight line
respectively With the arms (¢) and ( f).

Any other required variation is made by
altering the position of the cylinders, or of
thelr number, which may be increased or
diminished as may be best suited to the de-
oree of expansion or point of cut ofi of the
steam 1n each case.

contributing power during the re-
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The precise form and arrangement shown .

1in the drawing may be varied to suit the re-

quirements of different descriptions of en-
oines such as beam, side lever, horizontal, &e.

Having thus described the nature of my
method of equalizing the action of steam, I
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