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UNITED STATES

PaTeENT OFFICE.

ALBERT A. WILLSON, OF BROOKLYN, ASSIGNOR TO HIMSELF, AND N. F.
~ PALMER, JR.,, & CO., OF NEW YORK, N. Y.

STEAM-ENGINE.

SPECIFICATION forming part of Letters Patent No. 327,910, dated Octobar 6, 1885.
Application filed June 17,1885. Serial No. 168,915, (No model.)

To all whom it may concert: |
Be it known that I, ALBERT A. WILLSON, of

- Brooklyn, Kings county, in the State of New
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York, have invented certain new and useful
Improvements in Steam-Engines, of which the
following is a specification. )

My improved engine is of the class known
as ‘‘ Corliss,”” the steam-valves being opened
with a uniform amount of lead, and detached,
and allowed to close at variable points in the
stroke. 1 provide means forvarying the point
of cut-off from nothing up to nearly full stroke.
I provide means for effecting this wide range
of variation automatically by a governor. T
will describe it as applied to a horizontal en-
gine,

I effect the opening of the valve by ma-
chinery identical with that which performs
the corresponding function in the well-known
“*Corliss’’ engine. Therearetwosteam-valves,
worked independently, each closed by the
force of a spring or weight, and which is ar-
rested by an air-cushion. So far all is as in
the ordinary Corliss engine.

I effect the liberating of each valve by a
canl actuated by a shaft operated by gearing
from the main shaft of the engine. The cam
is set forward or backward relatively to the
maln ghaft by the action of the governor.
When the cam has acted to a certain extent,
the valve is liberated. If the eam is set for-
ward relatively to the shaft, the detaching is
earlier, and the steam is cut off earlier, so that
the steam is worked more expansively. When,
on the contrary, the cam is set back, the pe-
riod of detaching is later, and the steam fol-
lows farther, driving the engine with increased
power. |

The setting of both cams forward and back-
ward is effected by changing the relations of
gearing which connects the end of the shaft
on which the cams are set with the other and
main portion of the shaft. The gearing is

controlled by the governor, and the action is
auntomatic,

The accompanying drawings form a part of
this specification, and represent what I con-
sider the best means of carrying out the in-
vention.,

Figure 1 is a general side elevation, and

| Fig. 2 a cross-section on the line # # in Fig. 1.

Fig. 3 1s a plan view corresponding to Fig. 1.

The figures represent the novel parts, with
so much of the ordinary parts as is necessary
to indicate their relations thereto. The suc-
ceeding figures represent certain portions on
a larger scale.

Kig. 4 1s an elevation showing a portion of
the valve-gear for one of the steam-valves.
It 1s a view looking longitudinally of the en-
gine. Kig. 5 is a corresponding elevation

seen in the same direction as Fig. 1. Tig. 6

is a plan view corresponding to Kig. 4. Fig.
7 18 a horizontal section showing the parts
before the valve is liberated. Fig. 8 is a hori-
zontal section showing the parts after the
valveis liberated. Xig. 9 is a vertical section
corresponding to Fig. 8. TFig. 10 is a verti-
cal section on the line z  in Fig. 9. Fig. 3°
18 a horizontal section of a portion on alarger
scale.

Similar letters of reference indicate corre-
sponding parts in all the figures where they
Occur.

A is the main frame.

A’1s the cylinder,and A’ A*are the frames,
rigidly attached thereto, which support the
mechanism which operates the steam-valves.
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A’ is the bed-plate or main portion of the

frame. Itsupportsinsubstantialpillow-blocks
the main shaft B, which receives the power
in the ordinary manner on its main crank B/,
and, as will be understood, is provided with
a fly-wheel and means, as usunal, for communi-
cating the power of the engine.

B® 18 an eccentric, which, by means of an
eccentric-strap, C, rod €', and suitable con-
nections, communicates the ordinary rocking
motion to the wrist-plate D, which, turning
on an arm, A% rigidly mounted on the cylin-

der A’, communicates the proper motion to

open and close the exhaust-valves, with
which latter this invention has nothing todo.
and also communicates through pins d d and
links K the required motions for opening the
steam-valves.

The mechanism for operating the two steam-
valves being counterparts of each other, a de-
tailled description of one will suffice for both.

The link I& communicates the motion re-
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ceived from the wrist-plate to an arm, G* | A% into which the*weight sinks, and is cush-

keyed on a sleeve, G,which, except for certain
pins, H? (which will presently be described,)
is free to turn loosely on the valve-stem F.
It will be understood that thisvalve-stem, ex-

-tending through a suitable stuffing-box, oper-

~ates a Corliss valve, being partially turned in

1O

one direction or the other,like a stop-cock.
The ordinary Corliss mechanism detaches and
liberates the valve only during the opening mo-

- tlon. In my improved machines, on the con-
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20

trary, my mechanism detaches at any period.

I will first describe the provisions for lib-
erating each valve by the proper cam, and
afterward the means for driving the cams and
for setting them forward and back by the ac-
tion of the governor. - '

A flange, I, keyed on the valve-stem T, is

~bored with a number of holes, f, arranged

irregularly. |
A sleeve, I, shorter than G, and fitting Toose-

ly thereon, carries a flange, H’, which is

25

equipped with pins H?* which extend con-
stautly through the flange G/, and at certain
periods engage in the holes £, the pins H? and

~the holes in G being arranged like the holes f.
- The sleeve H, with its flanges and pins, is sub-

ject to the force of a spiral spring, I, which

- 1ncloses the sleeve and abuts against a collar,

20

G, fixed on the sleeve G, and urges the sleeve

- H toward the flange ¥'. This arrangement,
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unless interfered with by some means which
shall move the sleeve H axially against the
foree of the spring I, insures the constant en-
gagement of the pins H? in the holes £, and
compels the valve-stem I and attached valve
to turn 1n both directions with the motion re-
celved through the link E, acting on the arm
This motion opens the valve with the
properamountof lead. The partsare adjust-
ed so that the motion derived from this source
will also close the valve at or near the end of
the stroke. I will describe it as so actuated;
but 1t may, if preferred, be adjusted so that
such motion would cause the steam-valve to
remaln open for a longer period, the cam and
1ts connections being absolutely reliable as a
means for detaching and allowing the valve to
shut at the right periods.

J 18 a yoke embracing the sleeve H and
serving as a lever. It turns on a horizontal
axis, 7, and takes hold of aring, K, fitted loose-
ly In a groove in the sleeve H, engaging by
means of trunnions A ki, a little play being per-
mitted to allow for the slight sweep of the le-
Its outer end carries a roller, J’. By
acting on this roller by a cam, W, to turn the

lever, the sleeve H and its attachments may -

be moved in opposition to the force of the
spring I, so as to disengage the pins H? from
thelr several holes fin the flange ¥'. When-

~ever this tfakes place the valve-stem F is set
- free and turns by the action of the ordinary
~well-known Corliss mechanism—to wit, a

weight and link, X, connected to an arm, F?
on the farther end of the valve-stem. (See

- Fig. 3.) This figure also shows the cylinder

performs important functions.

ting ends of the shafts M and N.

ioned by air after its descent.

The cam W is keyed or otherwise firmly 7o .

set on a length of shafting, N, which is sup-
ported in fixed bearings, and has near its end
a beveled gear-wheel, N'. | |

On the main shaft B is keyed a spur gear-

wheel, B®, which engages  with a similar

toothed wheel, I, fixed on a short shaft, L,
which carries a beveled gear-wheel, 1. This
latter engages with a similar beveled gear-
wheel, M’, fixed on the end of the shaft M,
supported in fixed bearings, and lying at
right angles to the main shaft B. Near the

opposite end of this shaft M is fixed a beveled
‘gear-wheel, M?.. The shaft N is in line with

the shaft M. HEach shaft is extended a little
beyond its respective gear-wheel, M* N, and

30

forms a support for a short sleeve, O, which

has an arm, O, at right angles thereto, which
(See Figs. 1,
2, 3, and 3%) . T |

A round bearing is provided on the arm O
at a proper distance from the axis of motion,
on which is supported a loose beveled gear-
wheel, P, which engages with both the wheels
M? and N’.
equipped with a toothed segment, O% having
nicely-cut teeth, which engage in correspond-
ing teeth in a straight rack, Q,which is guided
in a strictly vertical motion, and which 18
raised and lowered by the action of the tly-

ball governor R. = This governor receives its

motion from gearing, as shown, or through
other suitable means. As its speed rises
above or sinks below the proper level, 1t raises
or lowers the rack Q. This, acting on the
toothed segment O? turns the sleeve O par-
tially. around on its axis formed by the abub-

speed is uniform, the governor holds the rack
(Q and its connections in a fixed position, and
the beveled gear-wheel P will communicate
the motion equally from the gear-wheel M’ to
the gear-wheel N’, and the cams W will be
brought into action at a certain period in the
strolke.
posite sides of the axis, so that each will prop-
erly serve its connected valve, one controlling
the detaching as the piston moves on the out-
stroke, and the other controlling the detach-
ing as the piston moves in the reverse direc-
tion or on the instroke. So long as the mo-
tion is uniform the governor-balls revolve at
a uniform level, the rack @ remains motion-
less, and the gear-wheel P simply transmits
the motion from the shaft M {to the shaft N,
giving them exactly equal motions. Theshaft
N turns in the opposite direction from the
shaft M; but this fact 1s of secondary 1mpor-
tance, the cams being set to adapt their action
to the revolving in that direction.

Whenever there is any change 1n the
speed, so that the rack Q moves down or up,
it gives a eorresponding partial rotation to
the sleeve O, and raises or lowers the loose

| beveled gear-wheel P, which communicates

The outer end of the arm O’ is

While the

The cams are .of course set on op-
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the motion from one shaft to the other.
This has the effect to communicate a corre-
sponding but increased change of relation to
the shatts M N. For example, suppose the
motion to be too slow, so that the rack  goes
down; it lowers the wheel P, and thus sets
the driven shaft N backward relatively to the
driving-shaft M. This makesthe action of the
cams to detach the steam-valves take place at
a later period in the stroke, the steam follows

~ the piston farther, more steam is consumed,
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and the engine works with more force. When,
on the contrary, the engine works too fast and
raises the rack Q, it raises the gear-wheel P,
and changes the relations of the motion of the
shafts M and N in the opposite direction—that
1stosay, itsets thedriven shaft N forward rela-
tively to the driving - shaft M. This makes
the cams act earlier. By liberating the steam-
valves and allowing them to shut at an earlier
period in the stroke less steam is consumed,
and the engine works with less force.

I have determined by trial that this mech-
anismoperates reliably. Every change inthe
position of the rack is accompanied by a cor-
responding increase or diminution in the ex-
tent to which the steam follows the piston.
This occurs equally whether the steam-valves
are In the act of being opened or standing
still 1in their widest open position or at any
desired stage during the closing movement.

The advantages will be obvious. There are
many situations where the steam, even 1if 1t
can be commanded always of uniform press-
ure, 1s required to act with greatly-varying
force at different times. By properly propor-
tioning the parts the construction and arrange-
ment shown afford a practical and convenient
means of varying the point of cut-off with ab-
solute exactness,not only, asusual, through the
early portion of the stroke, but through the
whole range from nothing up to full stroke.

- Modifications may be made in the formsand
proportions within wide limits. The number

.

of pins G* and of corresponding holes, f, in
the flange F' may be varied; but 1t 18 1m-
portant that they be arranged irregularly, so
they will never engage except in one position.
There may be other means of driving the gov-
ernor. |

I claim as my invention—

1. In combination with a governor, as R, the
shafts M and N and thethree bevel gear-wheels
M? N’ P, arranged to set the shaft N forward
and backward as the position of the wheel P
is temporarily changed, and with the yoke J,
cam W, and connections, as sleeve H and pius
H?, for liberating the main steam-valves, all
substantially as herein specified.

2. In combination with a governor, as R, the
short sleeve H, having pins H? the sleeve G,
having perforated flanges G, turned by proper
means to give the desired opening motion, and
the valve-shaft F, having flange F’ and holes

f, arranged to effect the liberation and closing

of the valve by the endwise movement of H
at any period, as herein specified. _

3. In a steam-engine, a train of mechanism,
as BB*CC' D E T, for operating the valves to
admit steam to act on the piston, means, as X
F?, for closing each valve sosoon as liberated,
independent mechanism, as the flange H' and
pins H? for engaging each valve with the
opening meaus, so as to allow the disengage-

| ment at any period in the stroke, an independ-

ent train of mechanism, as G G ' IJ J° W N,
for determining such period, and a governor
to automatically control such mechanism, all
combined and arranged for joint operation
substantially as herein specified.

Intestimony whereof I' have hereuntoset my
hand, at New York city, New York, this 9th
day of May, 1885, in the presence of two sub-
seribing witnesses. |

ALBERT A. WILLSON.
-Witnesses:
1. BROOKES,
M. F. BoYLE.
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