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To all whom it may concern :

Be it known that I, CHARLES H. POWERS,
of the city and county of Philadelphia, inthe
State of Pennsylvania, have invented certain

g new and useful Tmprovements in Steam-Ln-
gine Governors, of which improvements the
following is a specification.

My invention relates to governors of the
class in which the supply of steam to the en-
gine is regulated by movements of a valve et-
fected by the oscillations of suspended weights
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or balls, due to centrifugal force; and its ob- |

ject is to provide a governor of such deserip-

tion which shall be simple and durable 1n con-
1z struction, sensitive in operation, and exempt
from liability to permit the * ranning away ” of
the engine in the event of the breaking of its
driving-belt. | -

To this end my improvements consist in cer-
tain novel means for suspending the weights
or balls, connecting the valve thereto and op-
erating the same thereby, and effecting the
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graduated admission of steam to the engine, |

as hereinafter more fully set forth.

2z In the accompanying drawings, Ifigure 1 1s
a vertical central section through a steam-en-
ogine governor embodying my improvements;
Fig. 2, a plan or top view of the same; Iig.
3, a side view, in elevation, of the upper por-
tion of the same; Iig. 4, a plan view of the
valve; Tig. 5, a horizontal section through the
same at its ports; and Fig. 6, a side view, in
elevation, of the same. |

To carry out my invention I provide a ver-
tical standard, A, connected at its base to a
valve chest or case, A/, and having vertical
and horizontal Learings « a’ projecting frouw
the center of its top and from one of its sides,
respectively, the axis of the vertical bearing
@ being in line with that of the valve-chest A/,
and being at right angles to that of the hori-
zontal bearing a’. A shaft, B, is fitted necatly
within the bearing a, and is supported therein
by a shoulder which is formed upon it adja-
cent to its upper end, and which bears on a
seat on the top of the bearing. A miter-gear,
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b, secured upon the lower end of the shatt b,
engages a corresponding gear, ¢, upon a shatt,
C, fitted in the bearing o', and carrying a driv-
to ing-pulley, ¢/, by which rotation is imparted
to the shafts by a belt from the main shaft of |

“its adjusted position by the jam-nut .

| the engine. A cylindrical recess, 0° having

two longitudinal side slots, §°, is formed in the
shaft A abovethe bearing &, adjacentto which
slots two horizontal arms, B/, project from the g5
shaft in opposite directions from its axial line,
and on opposite sides of the slots, respectively.

A valve-stem, D, to the lower end of which the
valve presently to be described is secured,
passes centrally and freely throungh the shaft 6o

A, and a cross-head, D/, fitting, with the ca-
pacity of free vertical movement, within the
recess and slots of the shaft A, is secured at
its center to the valve-stem 1) by means of
nuts d d’ &>, fitting a thread cut upon the valve- 65

‘stem, the cross-head Leing clamped between

the nats d and d’, by the proper adjustment of
which its position upon the valve-stem may
be varied longitudinally, as required, for the
purpose of setting the valve or compensating
for wear, the cross-head being held firmly in
The
cross-head is bored to a larger diameter than
that of the valve-stem, to prevent cramping
or lateral strain upon the latter, and the rota-
tion of the valve-stem is prevented by an arm,
d’, secured upon it, the outer end of the arm
having lips or flanges embracing a flat guide
on the standard A.

The balls or pendulums I are secured upon
arms B, pivoted at their upper ends by studs
e to bearings )’ on the ends of the fransverse
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‘arms B’ of the shaft A, so as to be vibratable

about their centers of suspension in perpen-
dicular planes at right angles to said arms—
that is, in planes tangential toradii of a circle
strnek from a point in the axial line of the
valve-stem. A short lever-arm, ¢, projects
from each of the ball-arms E/ adjacent to its
center of suspension, said arms ¢ having
rounded heads or pins ¢®> upon their outer ends
fitting easily within sockets &, formed upon
the ends of the cross-head D/, parallel with the
axesof the suspending-studs ¢ of the ball-arms.

The effect of the above-described conneclion
of the ball-arms and cross-head is to cause the
cross-head, with the attached valve-stem and
valve, to be moved vertically upward or down-
ward coincideuntly with and proportionately to
the upward or downward oscillations of the
balls upon their supporting-studs, induced by
increase and decrease, respectively, of the
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speed of the crank-shaft of the engine. The
suspension of the governor-balls with the ca-
pacity of vibration in planes which are tangen-
tial to the circle of rotation of their supports
and the transmission of thelr movements by
the devices described to the valve-stem and
valve tend to increase the sensitiveness and
freedom of action of the governor in reducing
the friction opposing the free movement of
the ball-arms, as well as the namber of joints
betswween the balls and the valve.

The governor-valve D? is a hgollow metallic
cylinder open at both ends, and turned traly
on 1ts periphery, so as to fit neatly within a
corresponding central bore in the valve-chest
A’, the lower face of the valve resting, when
the balls are not in rotation, upon a shoulder
or offset 1n said central bore, the diameter of
which, below the offset, corresponds sabstan-
tially with the inside diameter of the valve D>,
The supporting shoulder or offset is not, how-

ever, an essential, and may be dispensed with, !

if preferred. A Dbar, d°% having a central eye
for the reception of the valve-stem D, extends
across the top of the valve, the valve-stem be-
1ng secured thereto by means of a collar and
lower nut, d* and a series of circumferential
ports, d°, 1s formed in the valve about midway
of its length, said ports communicating, when
the valve is raised, with an annular port ex-
tending around the cential bore of the valve.
chest and opening into an annular channel-
way, a’,which communicates with a nozzle, a?,
on the side of the valve-chest, to which noz-
zle the steam-supply pipe 1s connected. DBy
this construction I provide a valve which is,
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under all circumstances, perfectly balanced, |
thus correspondingly facilitating its operation | ernor, of a shaft rotatable in a vertical bearing,

by the governor-balls, and obviating the ne-
cessity of stop-motion gear, as the valve cuats
off steamn by the upper as well as the lower
edges of 1ts ports, and in the event of the
breakage ot the governor-belt will instanta-
neously shut oft the supply of steam, instead
of, as in the ordinary construction, permifting
the engine to “run away?” by the cessation of
the rotation of the balls.

Referring to Fig. 1, it will be observed that
the relation of the valve I)? to the port of the
chest and to its operating mecbanism is such
that when the engine 1s in a state of rest the
port 1s only open for a sufficient distance to
allow enough steam to pass to start the engine,
the steam being cut off by the upper edge of
the valve-port d°. As the engine starts and

gradually increases its speed the valve is ele-
vated by theaccompanying outward movement
of the balls in their rotation until the port is

fully open, and admits the quantity of steaui
required to operate the engine at its normal
speed. upon an increase of which the valve con-
tinues to rise, and recloses the chest-port by
cutting off at the lower edge of the valve-port.
The valve 1s thus adapted to and performs a
double action—that is to say, to properly regu-
late the supply of steam on its upward move-
ment in the starting and during the operation
of the engine and governor by an opening and
a reclosing of the port, and likewise to instan-
taneously shnt off the supply of steam by its
downward movement, when the governor-balls
cease to rotate, as in the case of the breaking
ofthe belt. By such gradualadmissionofsteam
and regulation of supply by reclosure the lia-
bility to accident in starting the engine from
the entrance of water to the eylinder is greatly
reduced, and the cost of construction is dimin-
ished by the avoidance of the stop- motion
mechanisms which are necessary as a safety-
check 1n governors of the ordinary types.

1 claim as my invention and desire to secure
by Letters Patent—

1. The combination, in a steam-engine gov-
ernor, of a shaft rotatable in a vertical bearing,
and having two transverse arms above said
bearing, weights or balls pivoted to the ends
of said arms, and moving in planes perpendicu-
lar to their center line, a ¢ross-head connected
to the governor-valve stem, said cross-head
being fitted to rotate with and move longitudi-
nally along said shaft,and lever-arms by which
the cross-head 1s pivoted at its ends to the
arms supporting the balls or weights, substan-
tially as set forth.

2. The combination, in a steam-engine gov-

and having a central recessand sideslots above
said bearing, a cross-head fitted to move verti-
cally within said recess and slots, a valve-stein
connected to said cross-head at its center, and
transverse arms connected to the vertical shaft
on opposite sides of i1ts axis and of the cross-
head, respectively, substantially as set forth.
3. The combination, in a steam-engine gov-
ernor, of twoweightsor balls, suspending-arms
by which said balls are pivoted to transverse
arms on a vertical shaft, lever-arms connected
to the ball-armms, and having rounded heads or
pins on their ends, and a cross-head rotatable
with the vertical shatt,and havingsockets upon
its ends fitting the heads of the lever-arms,
substantially as set forth.
CHAS. H. POWERS.
Witnesses: |
J. SNOWDEN BELL,
WALTER S. GIBSON.
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